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’sfst — — 'Q i 

t> I— Ftf^r I <«m f;®rH ftncs 

ft f»ft1 om c?<n ^c®c5 i 

4^ fftm : 5RT%R, sftft sje.W i 

sftft ^jcfft, '^mricra softs’* ^«rorft sfttirs^, 4W*i ftrft 
wtsl «ftw 4 ??. <7f^ *rrwt 4^ ^tp? =rt*tl sftfa ^r * 

sr^ft a ^f^nrs ^?i irfs 1 4 % ss^ *ftft 

*r^*c* ^rftl «ftfa ^jpt % ®r^t9 5R^i*ft s^ftm c^lt* “ v t#wl ” sec* 
4??. ^rftrftcft E|ftcs c? nft^H *rrsrlt»3 *n cn *f<p*ik c*i*i 
55rt5nn «ftrc5T’i«i ■sjst^i ’t-ffti 9t?fl ■srTtt® srrft 1 

w 'sn^w <?r JT^rCT fts'H' ^lift *v, ft*fa 

^nl a (Train; f fts^re WinCim a £fe!T!t«t-5R5iSCTS 

»t?'iS 5u «r*l <ft1 ?s*i; ft * ^MpfTCT ftft® ®W ft? ^<r1 ; 

«$ft?t «pr ^ftret s sfafa ft? *. *t?K fesfapr 5Rft ?t5 sftlftftl 
*al, 4 5r;?^ ufanrft? ft»tt*ra ftra 1 4*r? 4 ^ <rc8?n»r ?m 

U*a ’§*t %. ®i=r *itcsa c^&l 5 ^ nt&s 1 ?I&? -q iiftffa 
*t!rt< *fttW 5(C?t, wptl 'STStf® I C8 £*tC3 

irotwft, '»ftl “*lfa" *t(fKi ct ant 
«r<rtft®, ! ®t?l ‘ft?®!” *teft <a?«, C5t nfftHt* ’’tftc^ 

jpftsl «W “stftfts” «fttri ftft *»i 9 5ifttc5nf ^ri^rr-rj 

•©*i«fa 'sjftft®, 4<m ft 5 , «t?rc«f ft ft 5, 4?*. c^ 5, 

ftafttra ftft «*i 'S 5iftft fitta wa?l 5ft, 4^ 

^=t », f*fti ^f?c« ?^c? 1 ftg 4 ft?t| ?<85 ^r^tsw 
ftfSRtft «t«ft«S ®rftf8 ft?S 'Sfft® ^tl 5tftc®CS, ^‘1 ^jftt'raci 

^ifttCffK Sfftl «rtgs I 
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§ > I 

* l— nrfa ^fjfarcfa to fa nfifai ^c 3 ? i 


vii^r ^?*g srtfs 5fs«t toi i cif«f ir^jm ntfa? csrt'sr « ®tfa®t ipsK? 
«nffir® *^C®CS >3??. *tfac*h?i ^T’^fiSC'l ?^5i c^to i 

|®WI, Tfqi Ttfs? CTfa ®TJ*|7 ¥^TtC5 ?n> fag §5 J | fa ffal sfefats ? 
h®t, aifa-si <8ri7 otfVc® *rt^:c®fa =rl, fag h*r ia®*ifa 'Sfafa 
^fara! HSTf-HVT fatl ®fasi «rhr ®hh ®tne csi «Fr*fs ®rfaitW7r ®r^*tT 

^51 | faf ®rfa3f1 fa*S?T ®rf fa Mnsf ffal ?? *f ft | <?ft iS®t “Tfasf 5fa HOT 

^ Wnl fafa t*pfas1 fum, fa fa Tffatrl nts, &?1 ®rl<t ®it"*ra1 cnfac® »tft Hi i 
fa's ®«rrfat ®nr fal ®rfap?cH ®rfa?rl fa«p<r sjfat® *ttfa ct fafar 
nrefa® frol hw nft i on*rsr tfaHTfa® cHfar fa f^*r ^fal ^faHgjfa 
HfaC® «fafa;® 4f*Jf TO?1 I «fa § < +sj\s5 ! 5TC^ fsffllfas 

’ftcH Sfafa fa»Sift 2faa 3 **ft 3fa<T £f»fa ®facTO; ®J«flS, 4 3fC‘fa 

?fahHl *t#fat- 3 Ttc ! fa 5 , ^fa •'fafapfat ^rfjd farwfa nfacs ntfacn 
*tfk*fCT 'WfalT falser HSj-aral fa«(J-ft ssrfac® *tlfajr I 

Ht?fa ?fa1 Hr? '.flTO ‘.£PPSt C'ifaH H3, 03HS. OTfaHTJf ’‘tfaHTfa 



^fa?1 &*t?t hot .fiHftr ^pr® ntfa nfara H-fanrl <t?« t 

HOTtlHfa <rfaTl CHH fa|H5«i *tc?ft 'STfafaW HiHfa 

®ftfaC®E5, iflHS. ®r ! ’faTH HOTIHtfa fafasj Ofa I 

>a<fa fa®pn Htfa-fa#c*\H ®fa*t fa ? cHfaws 
HtfH fa OTfa H^5tC5 ? <itfa fa^fa H^3fa 

%m c*it®TOOTifa <a«R fa &ta hot cH?s*f 
HT^srft ? *t?JWi ®fa}i cwfac^ft 4 ®9lfa fa$fa *ftcn i 
iSgfa 5rt$*l< CHfaH HS, Hfant Htf® 


'■gtHfa h^Ici ■£!=!? ®in?r6tc® r?r hi^ i nr:»n^ fastnfasrfa nfanpfa 


“ gcHH ” [Lime Water] T?tfa5l C*2 i <flHH CHH HhjTORT fanfH®1 
i e*fp r *^ cHf®cH gc.*isi wh nfawfa^; HfaH } 
fag at^fCHt^® CHT^CH? * JCH5! 'SH CHH I «f r ?t9Hfa 

w^c®:s CH f Htfa •gfafac® C^fasS^ I ^C?Tt«5 

S.tSlV *fat«r FlHfa fas? ®TiH fa|^ HC^ I £H Q “ ®rfatfa^fC5fa ” [Carbonic 

Acid] ®i*rfa hit i ®!f5f:fa^ta Hfatpt? Hrts ?<-ffa a ®r^ t ti 



t « ] 




5T$, fci pfim s*ti35 2 ijpre 5tfe fntfH 5*C5 i hihh fiRi. 5t3t3 
chIchh fosw^-t 'sjt^ifir^s *tf5*te *^9tcw» *r<t5 i?«ti chIwh ^rt?- 
<®M ^rt<t3T «Tf»tT 3tfC3 <JH^& 53; ?^®S CTf«tC« *t1^M 

'sufirsra f*35«»t «rws ’sr^t? $Ht55ft3 sfrol ^c®c5 1 <a*«ftH 
»ir«fi ^fasi Hi £d 'asH v?tcH ’srft} f«f*rt3 5ff*w 

53, c?f«rc® offc* =flHs HifH?r £”13 #is?ch 3 mt?. ( ! siwrcinn 

535 *tfpi I 

* |— 5tf<3 s^pitH H33 ft?1 33t32 23>T»T *hft«f £5*fa 55, 

^ *t5t«fl& ®H I 

iffs £^3$ HC5T WCH3 £?*lfg 55 ^5i f<*JIPP3 CHt*T 5^C5 

«tfer, fJFf 25$1 H5W *i#MC5^ 'fl 3H13 Htafl«fl 5£c3 I 3rfi}f«f31 
5%C3 fHtfa 5^5 RT HH3 3FH H33 Ht*tt*tC3 ^f3*l5 HlW, 

Hif, vflsfjfi , 3nH5i £51 ctffHrc® *t& *r| i ’'traces ch 

•tin«f £• k® «rtc=5 'srfiRt! hthrt*i5s -stsrc^ ?H nfa, faf £51 aTtsftas 

3M HC5, ’*33 WH3«lt3 331$ HtH I Hf? ^£i£3Ta «t|3 H-TS-faf^S 
55, *1*1 5^CH ®t1C35 35T ‘SfCH fHC*** wl 5CH ^3 3?tH3 £*t3 
oih ”R1<£ 5$cHT$a *^ch Hi, 35 ( 3*1 <M ^tsrtfjraia q «t®n?nr nils 
5ir5«tT 3t^l 3rH ^£r£af3 ♦itOTV’tH 5tn C5HH 5^CH f3HSH- 

35*115513 515*1 ¥C5, ^53 3lf<5 ?\c-> C3 aM-fJTSt 5t^ fH*is 53 

«T*f2 %5H 5^CH Ch£sH «i5f3f£35 *Tf3Hi*1 3M 5fH5Hl35rt3 Hr«Pa 53 | 

* I — <ltf-s3 ^rfjff4HT5 £*15 ^1®H 

2 £s§H ^(5 *1(35 55 I 'Srsr’taHH BC5T 3HS 
*1l3itr SRf-Sr® «%5l CHH, 43H *5tlftSISC5 fH?t5«t ?;f5CH 
f»tf*t5f55f5i, ^H5-*1tH55 5rf»f3 5tC5 I <N5 nT7|T«f HB3 
%®Ht5*5t5 3TfHC5 »ttf5CH 5tf5 ^tHl^3i f^35^iCH5 
HC5T Jfl3 *’ff5*I< 5fH 2(33 5f?Xs n1?1 513 | 

'fl^RSC't C5 <tt23l 3l3 aJ5| 3THTiHI f-1«5 2 £c3 
®ftH5 fr„ C¥5H ^5tC5 f?fsp5 C3t3tCT» HThfiifH 5. 

*1tC3 | 

«5H^H2 5tf35f55C5 5rt53lfi5f-tr55iH ^ ^tCHIBsfl 55f53l C5H1 
51^3 1 ^|5*l «r»JH«S 'iftH'l 3T31 ff «t^5^f3C2 5^C5>a^.f3-tl3®S 
’l^htl CHf55t f5- f*P5 r l 5^ ^51 < 5f5^3iS(; ,> t ^ 3ri5«t75i l ’ 




f 


r s i 


atte ^teata aaca te aci> tefatcaa teastnr tea i ,£if>aca 'srlaal 
fa? fate® ?sca^»t atel terteaite i 

(i) vsiascatea atatcaa aw atf® ^teteca -fte fafaa-| ata i 
(a) atf® ^latac® catecaa aw alg; ^a*ta aa i 

(*) cafcaa ®5Ffa [Carbon] ®nsfff?tetc?i *tfa*i® aa i 
(8) atte ^tfaata aaa was aa i 
®i'®4ia <i& sscaafct «raHi afal srfe’ta s^stci ca a«ji a;f®a cata 
faafe aa ate c®aa atetea-stt# (®i«fK ®fa -s 'srtsfffaa ®nstetca 
’’tfa*!®) a^attea ate, <*te a?’! a* , 2 c f atersaca “afatafaa atetsa” 
aca i cara ca ite a; ■a ar$f faa^a-«»ia* j aa awe® *ifa*i® a^ca 

’iftel arfte c®a^ ^aaf atec® ■alfacsa al i aac? *laWi al 
afaca 4 a®a faacaa aatete fa*fa aa{ ®w?a i ^testcai aataafaan 
“ ‘’tft^fatc’fa 5 ” faasra ateat W aa i 


'sjftf § *. I 

8 i— aaata atfsa fa^te teal aa al i 

^ttefaat aaaia ®n®a ®teca, ®aal ®te caters ata ? ’jartea® aif®a 
aftel a^cte & sirsa §*a ^iteai atec®cs i ^ai ar^sct 

^afa^aa-^a teat steal aia i asnaai aa'® tea ®rf®caa a^sal 
st*tte, -aa?. <tatea sires aarata *tfaa?te casaa -s® ®tel ste srtg a^— 
a^ata *tt*lfaal aaate ate a^n tetatca i teg ^ §®a aca* aca i 
^aa <Wfasteaal ®tea1 cata ! ®it5flfaaf1^ai^a!c*t ^ateteaa-oteteal 
steal ateata aaa, &ata ®T3fia 'stc’ta te aa, ®teT fa<s atetc® a^cai 

i£& tefaca aifa «a>^r *tfWl aat ®)ta*tjss 1 
* *tf\tel 1 — ^ ®1s-acaa ®aw*f tetetteat aar 1 4 1 teteta aw 

a®a®te teB aail ®rtcf 1 **^ata >«aa»t tec®a aai teal acaa ®t®3®ca vaatel 
alf® tefai a-faal teata 1 U aatff® aca faaapla [Caustic Soda] ata^ 
vaanft of® <tet«f tea^ , +faatc*t alai abates 1 'a^ta aa aa fate** 
>aa *ttc< atea ^faal, faf^a ®<Ta ’'Itirta ate^ttei astral ^teftea 




3 

^ fgC53 3C37 33! 3333 <EfiS M-.S 3f33i 3^13 3[®t3 «tt« 33 
3333 3T3l3 U 333 3«.3Jt 3f33t3 I 433 £33^1333 gf3f3S3!3® 3rf3$T 
«|f331 fvrC^T, ^®C3Cn f3*f® 3S3|3, t®3*tlC3i3C3 '®mft 1 $3J 3^33 

3ff®f3f*tl 3333 3fs$5 ftH fel 3T®T3 «tC3*f , 2?t3;, C3 s»t3$t *+f?r*l< 
^f33l C*rf33< I (3t^ «f<tR3 »(33I31 fK3 «t*rf+5 3&3) I >333 

3f*f fif*t 333® 3^®% 433 3tf®§! ^tfmt^, '4^133 <J3|- 

"tff'T® 5pf3, «1*f 3^33, 3t^£t3t3 333J ?tf® Tft^*T 3^3® «tlf?C3l 
fag fag3f«i *f33 W9|fsf»fJH 3*3 «ff?T31 fa33, 3-t$-«r3fa3 3*3 3^33 
43S. C3^335f 3tfa<3 fafatl 3t^33 I 433 C33 *ft?ITW ®rt3 33?3 31^ I 
fag fa ®ft*6tT J 3fa5 3tf®3 fa33s.*t ®?3f£r® 3^5tt3§ ®3ifaf 3tfa 
ajtfsRfa ’JWt 3313 C3 *rf33t3*i tW*T, *433 ®33<t*j3 «tft 

3®3tcs I •»ta>Fl J&3® 4^ 3fa,$t fafa*! 3^3 I 1033 3jf®3lH33 *fa 
f3p 2faI33 3333 <®i#t *&3, ®t*1 lf3TC® *^33 t 
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f*T»Fl SRTtftaiW, CT 5W13ftfil^I3r ^ '9 

®^t?i s^si «rrc^ i jfc. qfstcs 

*n -^ttcsr, «a^«r»n u sr?! f’rs’rtc* ‘jjT ^n ts i *ta«i ®tir ct 35*t vts 

<I>5 ^twi 3TC*f fa^iT ^ (TfksS^ W5 stc? *R5T5 «fim 

?rc<f, farfe ot *n i &^t«i >T^?r spat? cwi c*R. 

ct fetW ®!<?f/'3 «rc*w?r ^ifw ^#t i f% ffr?; -t> t ^*r?t ^it*rrt 

srl^c® *t[c?r ? **, <3 T?r«wiR w^tr ^Tf^ §*ft*rR «fa 

>5t?rfaf*fl ‘TtfiC^!? S^Sl ^*ffa &gs 3lfT5T 

^c?r i c?*ti?rfa c^ 4% *r^t*rfift n^R5 

«*1^ <£^ srtff<t»R i s^ji “>Bijf»t s r" 

[Oxygen] I ifl*R s»tfe ’fr^TOC^ f%jR*t nf<?=*«^ *ir, ®T*i ; sr! 5 r?n 

*rrfsc3fs i w^Rt 3 * ^Tfet ^RRsfa? 

Rfrs ^^ratCT? “ 3Ht3f*R ns-wr^ ” s^z^c ? ; ^tsnfjwtaf 

?r% -a =s?ft 5 r <rw ^ mhifa* ns^lctfa ^=n ^ *t^ir 'srsf?^ 
?Tf® ^rt’t'FTS ®rf»T* 'Stift, ?fR*t ^5TC5 OTICTU fc^iliFfa f®* ^1* 
'5t?f^f»fl *t?fv ***rR ®rtt5 i (A n»i»rsi ^t®frr ?r?t® ^i^rr 
41^ I *t#w* TRR 93R ?fo(R «t^t?RR <R SRTOIfl 

c*; *if3Prtc*i '®t?i?1% Writes ^T®tCT?r « *tf?3fTC*i ®r?HrR 

ft i — >a^ TOr^r ^f?rai 1% f*W 5^=1 ? 

^tfwtiR 3rfs*nr «rc?t i JR t f5 ^ f-r-spi <s?ri fVnrtw i 

«M*p®s 4l*yprss ®rafr® ^41 f<R§ ^ *rt ; 

tRRR ^S’TiTtCR’T Rfrs ^RiilfsTcRSOTflt ?%Z1SZ'. I 

^ i£& fsVst ’’tfR 5 ! ^fgai ’ q 

5 n?'"’R ? ^3t *£&£*{ AfosfnCAn $jc v t'Ffv 

wtH *rte 5Ff?mf5 i 

^ ’^lOT ?*TI ^f^5 Cft “CSPR *tift«r^ *TOfjR TS Sfl I 

■*i ! v ^ i w»? c?;s ^ific 3 ^ f-'^rj*! ^f§ <>{?z-<s j^sf st^ ” | 

O 

C*l ^5. C^t 5 ?^ 7 T5r* CT 

^ ^j?r ^w<j 5 ^c3 i ws[M 

^ ^ 9 fi f*t^Fi ^T\ frmct, ^rrt^r 




r *i i 


Pit 5 *® wtt “-^sH" 

«f9^? **, mwltf ta*5'®tw ®ifuf^*fra fatfg *^l 

«ltc^ i 

5# i-?lnUf^ n?c3i*3sft®i $©t*t ®r^-s tu i 
4 ^ ^nic® i^i *t#Wi sp-ri ^cscs i 
8 *t?W I — 4<*ffa 435 W*rt 3t*rtfs-g*t [Quick Lime] 3 tf<W, 

wf*m fwcn, g«t 45>? ®?( 

■rt^rsi «rtt?P ; 

n*tc^ il&fl Ki 4?t 
JT«P?I C^Ksfe* fatf® ?^Sl 5it5 I 
^ OrfsTc^r, ?Wfe-£*i 
osls^f *tf<rc3^. c~- 

f _ 

oftra? £*1* ©pffafe af^ulcs i ^ 

4^ ©-si g«tt< fa's^ g«l [Slaked 
Lime] | Jlsfvff*! 
srH^!? WCSTI asf®fff*r dft sK*! frfw g*i <rfsra1 «ltc^ i 

fspjsprr 4^!3 4 =r <i=*t is.'tfsri ^*11^? g*i s 

“ ” ^5lft !^?«i | £«j, Sf^CTW fjJ^S 5fj «yj 

g*l ^V*t^ <-ta, 4<K ^5TE*r3 ’T?CTt 1 Wc^ ^ fstf\5 ^5, (71 xgKftg 

w^RTF -St^TFEtef ‘tfsT'l® <stk I 

ft ’’tfWl I — 4*snSt <45 Tt^gK [Flour 

of Sulphur] alffsl, ®Wir ^n? <ps< ©fa ^3f?r “ ©tar»t« ” sTfaw, 
43S. f5”tFr3 

?t^-iFT»C^S f*Wtf *f?fc*I, 

! 5Hf i 5f<5PIE^ n1s?*f ifaeP£< 

«m«S UK ^51 *TtT, <5^*0 
csrfai 5 ! ^4 ; srn?f, 4 =r *tfa- 
C*ft7? tf5c3 'Sjlrng sptai 

ft^p? ©iai«r©afa *»rf 

SftfSPI Slffa 5T?rfel *1© I 4<fa 

a * r ©fa itw$- ft • 

*R r *tfaf «t«r*r:->s ufavi ^r, © «^P! tth> *ifa ©rtwfa ft?*!© *tirai 
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t$f%5 ntftfa, <tftc*fo m afcsl ®*iwc»f fa'lft's i 
%b*i aft <3tftnrl oh, ^sfri *^ct &rta hot 4*r «rta 
^S5j*f ^stsa-o & $-=>o?r oHHffct nlft® *^o Hi i 

*tftac3 OH JW&t 7FH«*f tji *^o I 

*fl*t(Fftfa ft? ^*1 -O^! “O^fft *t*ft*f " [Chemical Compound], 
®Hl « m* &*. ftHafttH wa HlHlHftR 5 HiOtCTt ^Tfa 
^5tC?l «at HtHTUfft Hysl^fttOl sM faifs **, O ^tsto 
«rf%rs1 kto « h* *tvs «rto i 

1 I— ft fttftHft I 

.aHH oT*f gftrcs *t|fjnrft, o oHtoft , ®rt®^f ^rtcs, oato^ 
?rtnftfft Htoft hot>h agrees ; rtfs <$*- 
hho^ sppta ^pn^fto *tft5nH xS&^n «tto, wk 

h^hIh fe^l lwlw i nfts HfatH’* ^»to? aiHiaftra 5 H-^oft 

*3 | 3ST5.aH ^l 1 ®CT<; *fefe «fttCHH f<HH ^tCHIUHl w! 5jftC'SC5 I 


3tv5T*T § O | 

b- 1 — HpatCHH ft*nr i 

srfWfra oh, a’poft s oh n^tftrs t$t.& offal “ <t®tn ” ^tcs, 

55T3HH Jpftatftl ft f ^OTS HOT CSTHft « fa^CT* O 

OHH STtBE «T*1 ft-SC*! 'SftftCS «ttf?IOI ? 05*5001 StftfifOs T9 

afoote: at^ «thh ant aft, 4*x *tt«rr H$ftH aftc^ 
^c«h §*fg ftsri Ht^ agrees «r$jp *3 1 <rf*w reus attain 

*r arfjTHl sift, OH %. Ht|ip O OH « HH* HHH H^tfa® HH 5 5ftl'3 
Oftft® *tt« I '5t c faOtft®fa O *tl%H »CH H$3iH«fJ f?5l 5f%1 HTH, «1H1 
0^*1 ; ®rt^fOT «aH«. O TPSfti H^pi 

*shs. ■?[*« ^ ®tj s sfsiHJt =wo, >sT 5 la “ 

” ftH ®ftH ft^ 'H^ I ftg HHH f 5 ?? «no, ft 

^ifs 5 *' ftra*!*l HTfHO *ttHl HT5 ? ^^17, ?»fCHf^? ?H1 

'siftsa ftai’l*) 1 ftf =?f?c^ via 

s^5h H-sfi ftt’Pl *ttfao 1 



S> | Sen f* * ’Sites I 

5» •Hfh'i i— ^ cataa'iSfs 'sacaS ’stf, das. ^s fsfa fsal as i ^*1 
^ aa*ttea ^sta sen «r^sss stsa sfae® sfea i fa$ 



«tSs®s abates® £aa cs stcaa stsa ®tssTa ®ncs» at*ta 

sen da aa nfa^a sr^aa aifVal stasatata stal staffs® aal 
aita-fta i 

•a^sa a^sl afVsl aata sacs a fasts s-aal &f®®, ala*) ^*1 
arcrac®^ i^faat d<s cs sscs .arjjfsa assnsc® stfaca ’salsa 

stass 5 ® tf?as scat ^ aca a^\sssai>t a^ifs® « cst®s fasi 
®rt?3 afacs, cat®csa arrises ^aa Ef^acaa §^a f*fsl sts 5 ® 
nr; fa® fa-^a 5 *) aca^, « ssss asps® ass s^ala ae^> arfftfasi 
fafaal ata i • 2 f^ j aa?taaatca csraesa sen cs cS® fs5f fc?a® 
nr cafsatfscs, cat®s %®a ales a®, ®tsl3 spaas ®refs® a^a, 
iaas. dss earn cat®a-seST fass afasts aifr ®rsf*te afaa i fag 
<3a^TC«t^1 srsjs afasts aresa ^rs abates afa 5 ® a^cai ata*t 
*tss®? cat®a$t stfc® afnjtf fsa, fag dss fag® tea® ®rcsa 
fa wa ^fs® abates l arsis artal sfasl c^si artsara ■ 2 f'sp i sa- 
stsesa a®, car^a^ ®t|® catsaa afaaSs abates fa si i >a^ sresr 
catscsa fsfH ^Jaal, ^sta sen d®i>i SH's stf® «tfs& sfasl ars i 
css «tca*t-stra^ stfs fafnrt cas i ensesa sen as^ta <gs® 
atf® fsesfa® afacs, §s| «Jaatta fntfM a^al ala i d®sfa1 «rf®as 
s^cses cs, sfg^aa staa afaara cstjrca cs a<a st^ fsa, -ass 
art® ^*tc® cs sra at^ at^ i sr®da d^ ^Vata sen ss®s «fara 
at^ a^sta i ®srcn atf®a saasata at^a ats “ ®ra#ta ” i ®rasta 
(Ef^aas^eates cS® fs ^ < +s aca i ?s wea 3flt^® 
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585f5 C'fl'SWJi fa5;f?c«t wn &R® 55 i ^Vft^ ®r 1 +!r 51^5 

«rR “ 555't5Srfsr ” [Nitrogen] I «t^ J 5®-5t5ST-' ,, tor ^ Tf^ 

'spjfRfe ^5t?r 5Wi r^r^sf® 5^(3 <fw 5tf® Rfral srtai 

®r®®5 ^rl ^srfa 5^c® *r*"£f fan «W* ®+5rt < *f i «a^3K*t *T59? 

*tfWc® sr^fasrfa 5^=t ct, <a^ tc® 8 C5t®ia5 *tot <&* cv 

sftcsr *rcs, ®rf*t5 ^qstwfa 8 55’¥t?rat s r 

Hfc*r sjlft f%5 sFFfa «r5"tT ^ 5^rfa i 


*TVt*f — § 8 1 

v l— fsRFT *fonr w, R 'ar c t *tR^f 5rd> ? 

®liV5 | 455 Sftfac® ^tRslfs. C5 5*T5 5tf® «T«fr1 ®Kr c*fa 
-stc^tt jftR 55, "Wc‘<rV §*rt5tsrafn5 *rf5® 

“ ” 5t , Tt5f5®-*RC5|tf *fS,5!&5 55 i 5W5fa CTfC55 

^rlytfiwtfgr 8 5i^t5 5M ®C5‘, C5tc*m ®T5rr5 [Carbon] -3 Sfsjatsr 
[Hydrogen], 5f^SffC^5 Jtf5® 5?^ 55 I f®3 5tf« 5T?5 

^pRt® 5^Cn «f«f5®S ^51 4®5l5 ^1N5l 0t85| ®ri5*fT®, ®T«ff5 

®t*tf*r5l 4^ JJ^Wt’tRnrl 455T5 ®rt5^ ®f35l C<r85l ^ll^fT® I Ra 
4555t5 ®Tt?TS Sffiral fsfc«t, 3T5t5t^-5Mt^ C5 ®W R'i® 55, 

^ f355l *T**t5 5^G® *ttot I 5lfs5 ^rftfRat C5 ®|5t5 ^HT*! 

5tf®5 *rtjf£f5Sf [Oxidation], ®r«fT? ^5*1X55 5f5® ?|fs5 ?Ttnt5f5®- 
^T’C’Jta I 5*T5 5tf®5 5|W| C5351 5l5, 'SfftjRW 585t5 C5tC55 

»rf5® ^Wfa-SRCTtSt ST^TS 5 ? 5^51 455 ®fCHJ 5tf® ftf55l 5l5 I 

®ra^t*i, 5tf%5f5H sfCHca c^rar*^, «tr^Rc*l5 Hc’fs c^ferr, 

R®f® «fc5t^5 I 5rfC=T5 C5 «fj>5 *t1%5rc*i '8 sj?fa 5t®fT 

CT5H ®f5C® Sri *+t^C5[ 'Kl 3 Trat5 5^51 StHTiR 55 I WSf<j< 

*ft«ff55l ®5rit5 aR, Ifl5t f *+ «Tff® C5 nf^S 55, 

®at5 5ftrort5 5^51 «tf*i®itC5t5 5TCsr®®R C5lt5^«i¥5 f555*l 5851 

5tS I *■, 

«aW*T Rbisttj si^5t5 »nni nfit^st "*rd» ? sff^ttM 1% 

5tf% 8 ^5^51^5 *rit5 ^5i l gr® 5i^ 5t5t5R® 

5*C5 ? >a5^ *#Wi 5rf5C^ 4 Sf <5(5 »T5®5 *tt85l 5]^C5 I 
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*i 1 — 4<pt*i Jtttn fofot g'fo’i ?rtf*rti, ^Hic^fT nfa- 

hch* Htata ^VPt? fori ^ c«r?*l h* I 'SHfofotc^ g-foi 

h^stI ota i fog 4^ cHt®E*r *tfo qjfaforl ^iwi g«fWs>r Trtf^rsrl 
foCHS 4fo*f 4^ 5,^?. *t?M I (?T^ *W*t$! tf*tfo, 

5*i 4^ 5t*rf| fcvtg i <5 t«4h srftssrtH h^cscs, 

cs fottnwfoffo hhot gpijpft ^forfo?tiprt^ fofo ^sfi*tfc*r 
fog f^m«5c*i?r hhs »rfl?rt«Tsor ct Hfom ^ *?r *5t*tc®® 'srfos 
'srwtfs^^Hi^, fos*t hot g*f«H urforl fon ^T*t ^gl 

nfa hi I <5r54H «t®faHtH ct, fjfotH sfat* hhs ch ntg; 

■$r?teHsr 'SfotOT ^s ^rsfififog nfofog foftH effort? hh * 
ftrari ch *t§_ fo^s hs, ^rsfc® 'srrsfifir^raf^ h^hIh i *nrfo hot 4^ 

'•SJtSfffg^i^- (TpfStff ^?*tH '■ HjfoTl WffH, Htfo Hi * -)<)■• I M'S 4^ 

HfgTifa SK’tfo 5H I ‘SC'T'fo HtfoH HTiH "STlHtOTf "tjfriJpoJWStH 
If JR \\CSU3. ? HfHCH fH*CT^ HH, 4^® 4^ «t*fo32 H5p3 C^t*f ^C*J, 

SfilM ^RTHttHH *B?fofo HtfoH HltT 
§0# ^5;-|a ?5f Hi I fog 4^ fot=!5Hl 
nforl cnfHEH 4 ®rr*if% h<&h *^ri nfc? t 

HiafOTI 4 HS. fo^fa «fofo 'Slffofo'f 

strata «tffif, 

«tfo? i Hft’itn VTi ^CHj^nts. 

^mfosl y*f ^ch, 

*OTchh 'Hifo %sh n^rl nfs i =3R>4<r 
srt^ffHctfH « sfKfo’rt ntffoHHfo?THtai” <\ 

[an act of oxidation], 3r«ffe ’SftHfjpfltH HHS (foH 9 ^Z r <S 

Hfos ^SrftHH Hfotsfop H?OTH H^lfl «ttC 5 p | ^4 HfotH Hl^ <3 

5C«tH HC*fjtwl ’tHC'fC'f Ht»» 4HS. Wl “^^t” HfoP 

•%5 K HJT I 4^ *+fo=f1 Hf^RT 4^ *ttcsf Hfofa -3 

«f*ts «ttcir “?r««” sftoH ?fotc»nr 4^ *r®Hf 

*%*& *tt<W*f C«»f ^f?T5l HC<f7 «TCH»t ^C?, 4H?. 

^r?TR^5 «|5ftC3T3 Hfos JR^S* H51 4?s <ftH fosrt »ffortC*i 

Tr«# »i?tCH CT 'STSftH ^ftT 5 > H?C«^ VZt I 

Hsi3f*l tf«5Hta,n ^traH ^t^tca *rfij«l® Vlsl Hts i tfsprlH ^i^t- 
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sftcirs *nta ©;afj*>Q ©rawtsprscafttf ©rtaftf?r©t?p , ti[ §t*ta 

©CS, lim, 4% ’TSjm 4f?RT*i aiaa a^C*l JPTR ’tfeat'l §©74 

fM© a^i aTf® ^r^ri^il Pm ®rtsfffa©tq* cat®*i -^T afaanr 
*r*nr ct *tf?rat«i &§f4 Prrfs aa, ®rt4tf?r©tq* c^ © il mq a 

©it© <nan5t cat®a[ •tfT ©fsat© ©aca©, *rfH^ ^fatapta atfc a^si ca& 
4f?ialT«i© £a*la aa 1 ^"tfte© ^<3 atfo* sni® <wtfitH<fl 
Tj\ aa arl, ©lata ©fa*!, atacaftg© W *t§V.a artMal 1 atfsa 
*tf©©t® V© ©Trtta©© arftf 43ftar®T®f3© ©tjifrts^afiiFal [Oxidation] 

©■*m a^®, ©tai a^ca ^rtanri ®ff*;f“f<ri caf*rc® 4t^®ta ; f©$ *r®s ©*t©caa 
aiata **tataa w*t ®rs.c*f^ &5M al© a^ata, c©h ®rv*t^ ©5 ©ifa® 
4faatc«t a^t® 4fca an 1 >a^ arc^t ®na <a©$i aaa "taWa fHart 
a^ar ca 

W 41^*1 4tn aatrs ©n^atH 4a*t ©cat 

(x) ®i?psrr=t ®«lra ire® 5 ? aw 4c**f ©ta 1 

h) <aas. ca-arc© »r?ta^ ©rcj*w® ©rsrta wts ©faal ©?tarffa©t3f 

al^a 'S “ Mfift* ®it4a ” [Animal Ileat] q»a4ftH «ta I 


*r3T*r § <t l 

^ t <aa© ^faja t54a f©a;4 ©Hi ©ca, ©tai f=r*fg ©at 

aril® 1 

^ sftHi ©rHta ©narfTrtt© «ifW ©fat® a^ca, f©g ■& 4fW*t5r 
</>© fat© ©atg a^ta art 1 

v 4ft»Pi 1 — <a© *rt© Htca f©a»s, ©© atf*ral ©tata at*n <s©^fat 
asft©© -fearHal atfac©, ^aas. ©ttac©a &©a ©®© •©f© afeaHe^ta 
ft* s^t^sn fat©, %sfe ©nrfa® a^c® ©rta^ ©faca, .aa*. 

■> 2 <Hia ©rtc©t© Hftt©, af%® a^t® arffaca 1 ^^4 faFffiR *tc^ 
f?st 4f!T5riT;*i ®t^rfc4if »t»n at4»®r a^c© *ttt®ca 1 >a*ra[ fanssfai, ca 
©t-iiala §fa?<T©fai c’pfat a^c© ©tatra® a© « 4© fa^rc*ta ^HcatTh 
^»t©?r*i *rt$ v^ai 1 f=r»5?^ ^rca^ *^3 aca, ©t©*l ^tca© ©r4fa?f#® 
4 tc©; c©?ai a^tse aia, ©r?t*t ^s.4a ^a ©1% fla a^c© 
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c^i sfcoss *rc*, *fa*i &fecw?i *tcar 

« WCO “R?fR" [Carbon] ®rtcs, ft§ SftR 4*twH$r I SC* 
«fcrrt'Sf?t5r -srsFR c*Wf *f f# i «$#• 

sfflwR cw «ti^H*i ;sRt *5 “ Rftrtfireta" 

?ts ft^fe softest? i rs-aw ^ <5T3^s ^r*f *tf3nric*ia ^|^?t 

■*TC*fT fa*S5& «fiftw I 4*R ^ l^f *TW RtSfrfiRlT^R 

•fifWMal fwH 5 Rt *f| 5 T ft *rt Cf<tl *f 3 ft I 

» *ffh»1 1— ^sft?r rc^tt r*R 1 Rsrtf? ’s^Itr <«w«rtH *o$l *+fctar 
■«rR *tf?Rt*i *tfwm g'ftrf stf*rat ftriR, ftf*c*fir src«n^ £*l?r§*tc3r 
<£<£ *rR JR *tfsca I lifc *RT*fR 5i*rft [Chalk] ?1 

*573? Rift Sjj'fsR [Calcium Carbonate] Tr®l5 *f|a ft|R *rt? I 

grlytft ^ l cjR *rftsr g<^c^sr ^RfaR^-RscwtEtf ^wi i^rtci i 

^t§ca> ^ R3r*t *+f?^rtc»i ; srtr5 afttf, Vr Svta >%^s ftfat 
^snr nr<R, -ai? ii^rR nr^l nttra ^rftfer ^ i 

“f%« ^ ^f5r*t *tfinrt*t RfsFtfli’ptefo 
«Tift»T-<r|Tfr- 1 ?3SC*t WJ3*i3 ^sr” i 

V* i— ■ ^trR:*ni ^ \ 

^%tf‘ft*l «fnn aKrfc ^c?r i liras. 

RWfirats-ratf, wrai '5l>'(of? *ti, wo, ftflfa i spiTi*) ^naR- 

* « 

®fta^ fsrtjtl «flRT RSften? [Carbon] SfcsfsR | ft$ 'SltSFTft^fr^, 

^srarfa rtfIsrs^s* *rtre i R^rtit y9\s s^irar, ^ 

rata y —' ^ifftl ratfsral cwf*f?R ft^ft 5 xct i 

*• n#W 1 — 4 ^ c**rrc^r *rswra*ft*tst. i*ra$l c^'ftw atftal 
cstpsr *r?R ^vtsc*! *K raftre w^cra, era ^tn Rc*a ^ 
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wrc arftsl fwcwi* *tc? *ttst«fa c^*r 

®fkn *tfw ®fki, ar«n ksr, ?w 

^stcs «aj* c < ww ^rfwss ^tfjrsftc*! ^rfa® ^fcrlci i 

f<t«-s ®r3*fa* i ^1 fevrwr* afltfi® ^rWf^ra t *^t® 
i '®T«^ ^krtfric® ^rtsftfkts kf_ 

®finri «tff% f*rffft*ia wc^j ®M3 wurfa^itt ar$«i spfks, 

^frtK ^a^rstft •'J’ff ^r^ttr faff® ®fks, *r«K 3*1” 

*t?w i—' srcsrOT srkt srtcs, ct n^*T ^i^fa 

3* sfj i c*tc?t'» ! *tifw ®fir*t wf^rc^, ^ifa ®nr*i 

f«5 ^f*c® *rtfk* i ^?tr* ck®^ ’at^Tsfarc® Hi ®r qfricaa 

■sic*rr *tfk® ®r*1 srcsw’M Has «0st^ftq? &*tfa *if»F® 
*ri 1 ®r®-a* «tft^rtsr 3tc®t$ c* sri 

*tfcc*i, ®rf5fTf*®T3-f*csf*c*t 3*K 3* ®n 1 c 3 ^ ftft® 3^ 

®rt=TJ qfoafrfl f*i®[3 «tC?1»f^l 

vs 1— sfgk*in 2 &%TJtc*i* ^i^r ^ < +? fsRri 1 

«a<TH «ff it*i 2 ^n;t® f®3 * ®c*, 

'rtTtckssfl ®finrt art 1 «jc^ fH’Pl ®*1 f*t*rc« c* ^ &®* csf^t* 

4t;^ [Beings] ^tfC3 ®R«®5 SRtTfa® JR’Sfits ®f*C«C5, 

*5P5,il3 *7Tt-*M-*ttCf C3 -!$* ®TC553 *ttrtC«f* kffsfa® ^iC^tfS® 

35 4 *r <, t srcw, ^sic® *[»?hE 3 T^rs^ia 

a krnrfH® *tfin#r sttrtr* ®5 7 T3t3> 3 f*r®i «pftH ®ca 1 

*j$*$ f»W ®*t fifflte c*— 

“*Ry*W" 3fl 7 R^i<I 33* ®T3SitH « 5C I ®C *, 3 C^fn=rt?I 33* ^nsrf- 
f*®t3r *ff_ fair® ^ ?r?5r *k$c% 3 ^•‘13 ^fk^xs 1 


* srfi? afjsr -^tfksrtc-i rs, Tk*i ^rr^t otTR 

ik® , Hft^i-siC 3 i ^ 5 rt, *« 3 ^Tn ^rf,«r^t*’R-'gl 3 l ^ 5 t 3 

®iri kr 1 

t‘ §?. 7 r 3 fc^i g<‘ 3 f^r 7 T ^.c^rtc n 5 t*tf?a «nt 3 ^*T 3 «rt 3 » ® 3 tc»fi 

® rt » ftl 3 ? «re?pf aj^tsrsrtH ** 1 
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“£%xrt*r ’srtsfifwla ^ ar*«tec?r, ?tf[f®Tvfo 

4??. <3 <®H aM q u ests fafiM ^s^iTff^tr ®fl *tfon, 

^1rt?r1 *tfre® ®itc?r Hi), « apsrtTts ftfroscs 1 

«F5>4* OffHOSS, Sf^M? fis^t *%5 §%ffVtC*|? f^(1 »T*[»f I 

»S*M '®R : !ira f®ptf*m?;ta 'srtsrtfwfjr ???{?, ?fet®r “ 3rfa<5V *? ; 
; srl'?fa < +jral?r? ^srtfwf^ti- at?«i ®Ffs?i 'Q ^idE[®i^?!t^ f*r?fs 
foo'ffft® fpfiros csfcl *ffesc5 1 ^c*nr <a& 

f5:?1*rt®r3prT SFfrW? [Vivaria] JJtg? wfifl sr§t?®rt®r ^1 ®rta i 

^ •srcsj? ifcK! «tc<r»t ®rf3ro5 *tt? =ri, 1%$ ^1 3fot 

I ^Tt? ®rC*TI 5FS^®f^ ^rc j %. 3f#t? ~q gfft? ^ 

?rtf«r?1 f*rc*f, <a% ^ sWu *bfK^ ?fta s^C'SCSi of*r| ®rt? i =Ft?«l 3^*1 c? 

! sr(5Ftf3r^i3^t^ 5PC5T, &fSPjVM ^SftrHStVt opfSt^S <pf??1 Of?, 

«a?s. ^ l^t o r? ®R?£®r«?wf ct *tf?rsjtc*i 'sartor? $fc.a|»*t ft®? 01 ^ 

^finm:«i'?r 'surfa «ft^ *? 1 •'srMir cfe *r®rc? ®M*FtfiM>{c»j 

c? «rtw, ^t5f-a faffo ^?1 srgftfcH? ’SfifrfeiN *? 1 


sr*i § *1 

^8 i—i srs? * ^■ B trf?tc=T f®rfifa ? 

?fi? ^<p «rfa 5p|x^*f ^ra ^ *fa ^?fp ?rtf«r?1 ^tnos <®M of«?1 

5 jf?, “^flir” [Solid] ^jPF^'Q ftf^?! “ 3f01 nfiKTS ?? 1 3Jt? 

^ woi ^ftfon, ^ “^fifos” ; 3r^r5^c?r'3 u ?Mt^t?r” <ft«H ®?c? 1 ^ 
?M ®Tf?t!T %55t 3f*| I ? W 'STf'fT ®rtf, vStfS. ®«| 3fO=HI 

®«t rixs 3T"t*f f-rf»*r 1 Hi ^f?r?i W^? ®ra:fi5* 

^f??1 ^st?t?r ^rc*n carl's faff's '?tf^ i <t(.ai^ «p"*> [Coils] 

»^ci5 c«tH*t ?*Vi ?Ik, 's I ^1 3f^ 4lc j *f?r < tf? ? rc^ 

<sht ^ 2tvt?t ’ivtH ’fl'S^rl 1 ^ ^ 

^ttc«r?r ?Wrf®r^-ns.c?tT:H ^*tf^ 5 ^? tcf 1 • 

*>%. I — ■facST fifH^ >a?!^r SftH [Glass *innel] ?!« I 

^rfJwvt i*ch *15 v?, va^s. fvH? f*f?1 



C ifc ] 


4 wot? w «tc*m 5Rtts i 
5fC3? ®tn®ton» m*® Jt srfffcspr ®tm wm ®f?rai 
ct« i am arm ®f?rai xt3r ffttfcm ®fara Gileses i 

fc*1 f® srtm? *rl, mn msi ^a=i ^sws’Hnartcst 
^51 *rt^® i ®c* &?1 f® ? *1®Wl ®fir?ri orffor <a ®«lts &s® *r*os^ 
*tte*i *iftor i «rc®j® srtlfrm ®tara ^nr >rnm ®rfrr®anr a® wpf 
•tefwgsm marnpr jfUrsi ^ ^rt^s n^rr i am ■a^T *m «ft^r 



•mjjT ♦tfirai am, ^insi^r cm*\ ®raipRt3 ^ i gfmt 

5pf?rrl offeror v&’tf hoi “ sramN " vrt^ ®ric® stfVfa *^ar i ®i<r*t 
*rc«ri ®g*rm [Redbet] «rl*ra etc^f ®tei ®v , Mt? 

«5f?nrl i <tfc *tfrtmr *J3t®tora jRfi «h^T*i *® i 

•a«tsr ®r*t?r nor f® ?t|r ®rfcs gfW ®fit5l am i «t«fsr®s ®rc*rt5«r 
®finri fcftawrr va® «rrfa ®gsrm ®,§*r<a «ram t am ®T&*r<a 
fsrf^al am i «fa{«i *%c®cs. at ®r«ta ^ ^ i 

A«m &*!* *tao ^*ra *rrf® src^i ^\-q-, ^rtfs M*®! am, 
skfei iar <tf®$t -s ^tfm ®rfttf«mt f^t^® ®fori sgmt® mf^m i 

^1f$l V$C® Tr B! 3fT fm^«f I ^5|U STT’T “ amart'f ” [Hydrogen] | 

«mc® ®t^®-«t?rt^t3t1 <fsrfsti ®fsim ®rto®*r «m*m <3 a® 

'Brtiram ®r5»*m *tt«irt *rt?r i ®rfaa1 va-ar^t a^m §«mr ®t® ?tf*, *rrr| 
* *** 

wr^mpr ®f®n ®m *&t® f®* ®rj fa% «ftet *fo® 

•ttfit i wi®^ «tf®«ln *^c®cs «, 


[ * ] 


00 afro sffiiOT f?*rf4- 

'©«ijf^m ^ *tt3s1 *rfa i vc*rr <a<<$r?t srfa afnarfa a 

'5t p t?i^ls TOr ^*1 srN i 

51 * 

(K) ^T5 CT w?rsfH a ’srar-wt*? *ftafl *rnr» «t*t3r TOJ 

ci 

Sf*ffltC*Bf [Volume] ^praftcsRf fg®«| | 

I— ^9| SPTSftH ®r<8® spfiKtSf «HTftT 'TOi* §*tfa arfag I 

*t#hPl *tfinrt*| <r« c*tti>tfTOr* «fl®*ttn w 

fsrc^-'t 5Rt i «ft^*ra *r*i aroW m ?fm1 5 wr^r?r «ffac® «riw, 
3FTOf<-5Ff?TOfii vys^trcsf ^nfta a ®rfttf*N1 f=tf® 

vs i -g*ra ’smtc^ra ®rfitf»f«ri i c , tt%t1H5V->rtfirc«(T aw v^rl 
sis i tois ssH c^foftrors nfv® ’u.f® 5 v^sl ’pjftrr c^r&t'r 

[Alkali Potash] <fO ; »SS«. ^tPf3 *TTOf*taTOf *S® ^ST®t fatf® 

vs, cs®fvtc® “sfc^awtsr-'st^ »&fasi §d”i sfif ^ ^w:»fj fro- 
'fftrvtl c*nfv® fa^fasHfa*! stfasi cfe, ®fv1 vScn ’PifPr cetera 



^>o 

■3^*tf® $tf®OV V^C4 I TO1 C*t|fv® faTS^jSim ^tflS-C'+f^-^TOtC'tt 
ffemvfoi sfs i 

SPWtsf S?fSSl *ttN'l stfsc® ^551 JpfTOl C^tt^t^TKSRf 
CTlf®5V v Si fa<5 , TO«f , f [Sodium] STSVtS <RTl &fc® | TO*1 <7Ttf®SV3 

c^+t^tf^rscsnr *1115 wro fsrfstS to, ^ss. tort ^arfsrstcv? *rfv® ns.f^ 
v^sl si cnW ^*TC TO ; f^f cntfew a arowtcaa 

®tc*i >a® 'sjfsss f*pf® vs *fl, cv ®tv|c® fM® anfsrtsrartfi 'literal 

^c® *+tcax 1 


* *tW?tS fcroi* r Honk oil] ^TC*T7 C*ttfrfTO[ *tf«lC® V^ I ^tg’V'fcS 

fsnji vtelwa vevj ^1 st*ri to i c*ffttf»nr«[ f*rrl a® 1 


C * ] 

Sb | — f%rSC 9 t SfSTSfa 5F3T1 ’ITS I 

vg *t#w i— ^ *ttfa «rcn f^rs. 'tfs’rt*! ^tfal « csffess stfsst, c 4 ^- 

stsl [peBtle] fsfars SHI I «i? 'SM t^f BfS^I ntCSS 

SSSJ Uffasl OrQ, 41K *f$S ^fsstiT 3ffSJ *£R&f oftf^T^f- 

^ ssrorfsj* ^tras ssratot <3 i cslfes^-stfacsj ^ ^r*ri fafste 



S^SlsfecS; C ’ Hfa l CTa ’tfys fsfnSi cnt^l sifpp 

n 

*t?M fcs,*tfi srfsts .ass sfpwtsrettf *taWiflf-srcsi ?if®-5 *^ca i sfspa swims 
<$rl%i f»i3 $s?ts ■•3 ’9r*n-sf?i ^jfr^j -sifjff-t’n fss^s s^cs i 

i 


«rsr § «* I 

^ | — "SftTSffa 31^5 StfSSIS 'SRllM ^rsts^t I 
<5rc^ ®fH stjs sTftw s?s fsf?tl ss i fsfsr§ sicna ■sisstts 
HVf7 S<T3 SS^ s^sl ^TSSf Si ^^3 [Oxide] StS 5 ? '’frtSSS ^SSttSS 
scs, ass s^rafs-aiTt siis?.'^® 5 sis^s f*rv^5 ss t 

CMi^tfsss 'Q cstftsscss sits sT? \5ft 4 +<i smst siffa 

ms faf*il sfsc* *trca i 'snsts csfc «Tf f® s*s- ©fa st^ca 'S'M fifsl 
s;sfsTs si sfsts s?q faljfl ssfsrerl ms sris-ssxstrrt “ (jfurrst ws" 

S*1 i'i 

[Oxide of Iron] si “ cs\* sfST>1 ” StS 4 ^ sfsJCS SS*f S3 SI 1 far<g ipsl- 
af^f® as-s^aft st*? ■srirt^^r^ -sftns st^tsi si3T^sfsf?f§ <Ffsc® ^ics i 
14 -‘Tift’^1 I— Sf?4S^ Sfsf<f*fc ^TtS [Flask] SCSI SSSt*f© 

atf*r, ass. ©s*tei &rf?r vcst Mire s sf? as^ smsssTss; [Oil of Vitriol] 
blljral f?> afafstVsc^ 4H^tl<t>tcs sif-tssss-c *. j awsisn >5^ats r T?r sfs^ 
Mtretss nfo© s^cs i a*rs s' 5 »'-ass-ssfsf«te assJI fsf*t ftfsi n*r 
^eSWC'T SSi S-f^tS I IpQTvt?n WS ^ 



[ » ] 


fgsl sf*rc1 ; <$?«. gRntra? fen? ^orlit? ’gtfn® 

4*fct s^cs *ttf?c? i f%s f*r^5 ngam *f??tsr 



gj^-fetniigs jj^gfa Thslsr g?n ? t f «rg g^ro? 

f* *r), n?W =pf?nri c^*t| ; (?t5g f<^t s^lci? nf?<c# c^t^n- 

gt?f ■< hsin-f^fsja^' ^nsrfa *rft»a g^c?) i 

«s^ fgfics sfsfsrss fa srtfipjjT nf ! t?'K-sR ns, using fegi 
wtsfir fen? ftnft? 'sic? ^tn?^nnn fef?® ?f^ ??>? ^ i ^RnJt 
gif’t'f g%cn, fegi ^rcsfi^ <.<ran>t ntf?? fen? ?f??1 'srsig?^ 
gif, sgl'frrel cgs i ?fi ^r»T^r^ nt^ fn^ ®nsffg tit, fg«tt?t ^fnos 
«f|f^ | ^ ?£? f<^-3R3>fa-fsr*7r<T c t «fgN gfet?, 3^1 g fiRT?t 

c?tnR ®R*tt? t«f i gfg ?$? gstcn ci? 
3Rsrtsrfc»5ivfn ?rics g fefars gfeosts, ^<?t? 
15 Stl ?fn?1 fsfH? g?T «fc? C? ^CSR-SR f?c?f*t« 

®rttg, <st*i? gt?t fern? ?t*cr *rt? 

utfsral fgs, «r?1 g^cn^ ’srf^ta gfnsrm 
v» nfggtc't "srtfnos ntfgg;? i >iforcn f%?$t 

<Pft-®c*r sfJwttR .*tf?*|ff gfetn, cgtfssrafn ^norfit? wn^'i ^5 g nllfeos 
sr^tfHs n? i <a?g cg?1 ?tfe* sr gfe« ntn ^ ?1^Jl? f??t? 
»tft^1-a|?1 fjp S5pRf® g? I 

•iv \— srstr gfa <a?s. ?t$m 'Wt’Ft n? t 
v» nfwl i — aRy lsr^ cnt?n gfon ?tiitn? gwr ^rwtir:? ?t?*l 

<ra, «?g >a?$t sgns ?tfo 'stm fen? ??tfe?i c^5R'*rc*rr «rf?^ ^f?nrl or« l 

eg? BRsrfa (ffiwt fe$R vs?e. c?mcsi? it? gafi g^os ntffR, ^rsTsg’g 
?tfe? f*t?i fsw*Mgfei c*m i gtfa^i ?tfg? ^f?mi srrfoit? »m fe*i 



« 


[ *.■> ] 


swsfiws <5rf?tf*f*ri st?1 fefe?, fa$ i\^ 

*rw ^sf^fasrs <5rt?1? fafral i <i& *ith«1 arfnst fa 
f*W P 

(^) ^rarfsr ¥fa, 41Z fesf*Fs1-fa$fa nfafa ^fani fas^rs s^firal 

i 

(k) s^fa ?tfa? ?c*> srnfc fe?t?r ?t?r f^f^js 

A 

?fecn ?tfa fa#f*l ?fe?1 Tf? | 

< 

n^M l— ' ®rt? 'fl^i c?fan fe%:n «rf?ral ^fas fe?tre 

srTtffam «tert* ?•? i ??? ci fan 'siwiitn «i3l ??, ^n^t? <afe 
srnsffa ^nftir^H fas^s ?fara1 ?«* ^t?i*t 

^psrtH “ ?faf? *5rc*fafctn m ” i >afe fafasfe ^rfa?1 

?fa <a?$i ?fafa*jn 'S ^ vswfct wn*fa«t«f c?fan ns, w c«fanw 
fora w^n *>ifa5 ?fen, cnfe ?rcn 'srcnftffa n?, ^fal ?fera 
C’tfan’s m fed; fefcsl, fe*to? enfant ^fafaw. «rn^s 

nfasl fi fw i xsn? fenra? c?fan^i 
wit^n infant? fen? 

?fara -4-r«T^^^ ^nsft? ^fa?l fed, 

•iRS. nfafaftfasT «ffat? ®fa?1 

A 

fefal? ??? cwrfe fn®n csfat? ?id 

»N fetn? ?*? 1 4?? ffcs? i8 

c?fan fa|ntn cfefocn? fen? fe^rgra ?tfn?1 tri-e, <a?s. fe?l? fen? 
-snfet ftnfoNi «iwtn n? i cwn ngtft? ^marfafe fsrsffe ?fe?i fn?tc§» 
c?fan1»t 'fl 4 (n <fa?n ^fafa-nfa’jn ?fa?rtra 1 

«afe nffa't? ehftwfa nfaracs c?, «?n®t? ?fafa m*W ^rcnnt^n 
ng i ^rt??1 c? n?fa ntfan? fa?? 'sretf® 'stf-fo , c?fa$& 

^n^Fl n? ?c?, <sK fe?1 c?rtw1n- i> tf?*l?‘i wc*tf 

?fe?1 nc^ i 

c t 

vs> i sm xE^n? ?? i 

xs«r*r ?tssljr ■srcnr ^tn f?i n«ft< fesn? vsr, nfHl ^firsi 

<.wt\ ntfe? i 
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w 1 — frwR cf "< 3p 

sr fsrfifc .f^IRr. cwctf wtFts 

^Iot ^ ^rat ^-sr fsrftl *firrl c'f'S ; 

■4FF i£R$t *tf?T«FP , TfWt<-SR, ssc?iar SRRMfF 
«rc«n^t Ffintl wfaw Ftn_ *r*i *x i qfs wfaw 
Ft^wtfwirl f»OT fsrsrtEFT f«£ fh, ^Ptf^w 
wiff Tt'ypr ®r*fatfaw Ffcsl ftortan stR 
FtwR-wpRtlH f’F’RtFTFS F^R, SR- f5gCB?r ^*|?r 
Wftfa ?t*tf*R1 «tC5trt *3 I WWWR f^ wjftfMwl ift 

fas^s sffirsl fs6 f^c=t ; f«Wiw &*t?r ft-ffr *HrWm fits jaRFftfa %sw 

-a FrtsRfa »rfKw, splF^tra f*rf«t?-f^f^rtR wKfFRFF frfrIw^f 

wR 5 ® i ^rsvfl^r «teh®FR f^cwh cf “ wfasr-^fiR wwwr ^tf’F 
wtywtOTi wf®® f^it| wotf sK®tfis r ” i 

iS •ftt'Fl I— ifl«R WWwfF-FtFsRTCR WR fSF VfHJ CRfa ^'4 
FIT ft Hi *t§Wl Wfltlll Cff*r I 4k WOT 4F&T FW w CFfWR *fol 

wIfif ®rwm<! wwwtOTr wrf!rf*f«n fIff frt, cf fIwIct 

frwR1*W fIr, sfsrsr *t?w* mU wifIf fot f%-^ «tfinrt*i ^frrwts 

JOTTWW BtfRUl Ft'S | CF«t JOTT5R CVtcS^ F^R Fl I WTWAF 

4f?t5FH F^CWCg, FRWtF-FTFFTtm 'flRJra wnsrTfiRtCFjF f Carbonic Acid] 
Fit I 'ffos’t RFTtFT WTOTF *U?W ^f?51 FT3TtF!=TC^et^1 faFitS 
FOTT CF, WWWjF-FtFFWtiR WW f%F WRJ CR|F §F*tF FF Fl I FfF 

va'a>C' c t frf wf 1 Fir, cFSftF^t fwn?. wR %sw 

FftfwCF, WiFi F^R WWW K FIFW wfMl 4R JffjRfF’Jff WR R*|air RFl Ft* I 
fwftir n?Rtcw wtfwFtFw wf?rai cf wr wf^w F^rlfsw, wtFtcw f%f^t 
F t®CW?t wrtWTFF fsn. f^¥ WWW1W FRF FfF?1 CF ww «RW FF WtFl w^h- 
FiC*t fF'^SW, \f|(.W F tFTCWF OT'fart'S'Q Wf^W FF Wl 1 

>a*R FtfW -FtFS R t T R CFt«H F^CS WW &F*tF Fit fjfFTCW ^t|1kw1% ; 
Ftfwu CFlCT fsr*F5F FR®rtF FtifWCF, AFF ^ WWWtOTT Fl%5 ^Ft|^ 
Wi^r®tOT a iFlufsR-F^CFtCFf WCWF FIT | # WTW/IF CFf«fOTl 'Stl'^fWR 

fF^rtCFF fwFF wrt»T©fw WW WIT? FFF i %Fi “ FBRF ”»fFFF f^CW 
fstFl WftFFl “ Ft^F ” iFFCU'S ^tFWtw FtlRtF, WlF»i F^ t lCF 

«R CWFW S§Ft f3F «RlF FlF?m ^FtC«fir W^CTTTft F^F’tF I 
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3[*T § fc* I 

5.o i spri*! | 

€ 

®w?r fr’o 'stl-r-a f^| f*M csll i 

^itsjTTl (Of! 9 CTtWlfg, 'Sr^'SrtH ^3".tftf5 ^t^^l^lOTfr *rfas 

•ftfate i ^-stK -sprw 1 ^rrgir src;*rr ; 

■fegBfTRit *ft»TT SRSffcsn? Tffrs “ fsnrtsr” [chemically] 

^ I <~^Si (RCTl^ “TtfT?pT ’’ ntfi^CTf! *rtWTCTtV‘s^’’ 3nR<T 
^V'tfe i ! srt?1^ i5 ^ifWTr etsYiPitsr *^r}c5, sr f<f?(fe <71 

R*mfsf 9 BRBfTSI ^it'QTil ^?TSf:CTf! “ RlWSf ^ tS O SI 

-'I C'l 

RTtstf fW£*l ” I “ 'GBfCT ” ^5 'sra ^W|^T •9^5 'Sl'jT ^3f|^ 

s^rl ®r ^c-r, fspfu fsrfl£fc ^tf<rsrM sr 9 t<ga» <rf?;rs sre c*lte 

^•srartsi 9 <F5 cn)9 ®R®tsf fax^ T5T, v£& SfCSrfsf^pT «ht^t farast^i 

Pi 

rousts i ^’^73 “ 55rr5oH” -s “7»tr?ra ” src^t? ^1 Rt<r*fi5p 1 

«n?‘ 5 t«ra zrfa Tprm «tift *? =ri 1 c^isi «fc^ s 
• 43c c<+nri Tifi ^TffoK sptr, «l 3 *pnR sic* i 5.5 *HPw* ^srnnH- 
*rot*r ^ ; ^\vs c*f*fi ^iff, **1 Uffib JffaiR xs 

W lii-sTR «r»r«1^ *U99l ’IT'S, <$v?13 ft©*l RHnsTR *tt93l 

3t3 1 vfi^rsr ■sifmc^i snpni sprt*r f*m R3l 1 ’r^nstn sfr^ra 

jprpr fspiy 5p?1 *rrsf •re®, fag Af^’rslt -s’s (7! onppp 

TPrt3*rf"<nr *tf«»P5ift sftRjr sit*n fa ^ rsi^r 9 ^s 

N II 

srstR «rtcs* ofai far, 3fat« rcsr '<??r?r qfsrai ’tf?fasr ^fairfcsn 1 
Rjvfa, tS’SSR CTtlSi^t 1RCT »t5iPPI *tiWt©f5r=T , SJ»pF?I«l ^fetPS! «+tfa i 

*g&fa^ *tiWt >a«fs | i ^*r, ^rt?r 

’Ip'tffi ^iTTilc^ ^rT^v5 * 29 ^* 5 . ^*Th 1 ^f5rc^=r <agj. ^tts. •HfH 5 ! ^f?nr| 
(Tff'tc^j ^l^tOT5 «5 <f-lCT'S C^tH si! I 

5.0 *t^W1 1 — a <a^r *R, yzr> ^ 

«rt^W *tfsstt*t 7sfar«»»isi;7 [Black Oxide of Copper] -«|tfiRfa I 

B ^Sft?! SR, Wkltf&F** [Calcium Chloride] sflsR 5 ^ Tl ^o t - 

c^5 ^5tu <s$ srtes A s?c^ ^«|it 

^1 srt? 1 

C *5i^t<S« W»1 rS&5 TOtWRt !BR3fisr sFf<Tt? [Flask] | 



C « ] 


D TfS f n*r I fTOPTSSt it?FR5^C? Si fsf TjTOI 

b$CS [Oil of Vitriol] I sfsrs STTOtS-fegafs ^TiS StSt 

*tlTO$s&S^S|StS! 

9 


a e 



E-toi$Io «2c#fvs5 csf® v Wx*( *ffir^fT i stos w frol starts to 
ttowh arisen TOnrsl-fsTOs to i >4 tot etTOrro ■snyrororcTOs a-totot 

'SiS-Ms I TOTO A-TO&, U-'Q B-TOI 5^5 «3<TOf^5 tot, <£<t 

£*t<r ftf'tofaa tfrol ^'S i wlfts 4sp ■'’ttsrfs s^TOt^to 

wffts ‘STOtS Ht?iItt STVS|ir| syt^tl *ft?n TOTJS TOT I •‘ttertroi 

“TOT*S” TOtCT, TOTOTOrpiTTOCTa A-TOTO ftf '^stS fsfTOI s^Sf I 

B-TOTS '^iKn't O^S TOf?T<Tl TS5irT ^ TO?-3 jlfTOfi TO-Q | ,i|TOT 

S^Wt TO& sStlf CTOT^ <etCS fm, CTO-TT^t ®|ES 7 \ ^ICT 

TO I CWfS3 StfTOTtS TOTS' (TOT SSTOTOT^ ^twrC^S fTOITOSIO nfsTTl Si 

Sits I JStTOT-TOT fssi TOSiS fTOTS. «7fTOTi*1 TOjTOftTO 

[Sulphuric Acid] T>tf«TSl WTS | TO*"] TOCTOi: TOTWtS, TOTO SC33 TO(J 

fwsl 3 TO^^TOTiCSS &*l5f fifST, 5t%1 TOffStS I 4TOT 4TO?T 

«tfsm ^stsTOf-ss, b-toto ?r#tF® srtcTO sto 

TOTW[S TOt*S TO ; 4TO. TOisnS’Js' S^TO, ^TtSiUtS 4TO>1 

wWfrorts &*+s sfssl sgs? stTOs 'srTOfs s^s fss si, sfrols ■TOfW sfasl 

Cff^r I 'STCTO? ofs ‘ift’TOS ■TOr <> fft , »! 5 j-SeTO STOTTS faS*ttSf sfatTO^ SfSTO 

sfes i <a^src*t fsm-sTOrts-fssTOrt stsTo s^c*t, a-stot ora^c^ro Istg 
•iis^r Sf|_-f*TSl [Gas Flame] ?rfTOl WTO I TOT W>M %5^ <*ttC^ sfa- 
<svto t§tot frol sssts fstfo sfcts® &*tas cs^ns*! bron’*T*«iT 
5=if^N5 TO St I ^3$ S^tS 4PF TOtCTO^ ’SfSS^S <StW 
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gg| &sf*t « c^tf^s gfaftg ge*|' *tfggfi£® 

^fl g|g ; «««. gptfgqjT^g gc*ra gr«jwg % 5 *T 5 g 4 tw*t g^s glireew, 

^1 gg I Jfa% JpfgS gs*r tfgg g|g| Ilk 5 !, gfsrfg^l 5 ! B-^ %5 

g|g1 ^rtafsl-^fitc 1 ^^ *m (sifting qfW^® gl ggfgffa-£*fe(iT »rtg* 

0*5 *tT?tC«r stfggi g|g| «ttftpw 1 <£ll gil*t gftgs, g«f 

gr^jiWt *r stirs Hi ?g, Iss gwa gc«rr ftnrl mwfa 1^17$ gle® 

ste, ^*tra «f?W ggllni *w 1 <a*fg ^s«r [Bulb] ^«5=i g|g|g wra 

fa afgfa ”tfgg3g gf&st ®rtwtHl gsfggi c?*1 gd* 1 'sjips^i^ gsrgsrk 

<*( 

*.*13!lwa *Tft3 *Rf5* *|g1 3r*1 lg*fa gsfggfc* I Is,"** gfOgg ftRPr5*t gl 
^pp^tg a ftpgifg«t gl gMtgsftg B-hc*! ft® a gftfrs giro; , 
®ct *tfggtc*la gfgtfW gk?s «ttc?r *rtk ; >ag«. gjgfgw eg cgtfg® 
g«f ^f*il gfggtci , 1*1 “ gft 5 % <$13 ” 1 'flgg g*reg 'srtgfa 
'a®fg gfgg] c?g1 gtlgs 1 «W**« “ A-gc^ra <®tg <jg*lc*W ^tg g^flog,” 
gffeH I?1 glos '8*»jsrMg|gg5 iag% '®tgfgf*t^ ’’hftg ®i*t^5 g|gi 
f^rteg 1 f¥® f* 5 t* 5 ; “ B-gcgg <stg ^W*f1 ?f% glnlcs,” g?tg*t 
B-gcg ggtgtg «rtg ‘flgsk «|gf<f«il , W«[ fam) gfgrs glstcs 1 *tfwg 
a *\as A- a B-gegg CT 'Stg Tfi gg, ftteg ^5t*tg ^IfoN «t*r8 g|*l I 


*tfWtg 


A-geglg ^tg 


„ *ttg A-snFrg< 5 tg ■• 

^ IggflH-^ggg SrOT ®tg-3Etg, «fi| 'STCgg fgonN-g' 5 ! 
*1 

*itHtg «lp^ B-an^g <®|g ... 


,, *tCg ,, ,, •»* ••• ••• •■• 

^ ’ifgc'fpil ggfg 'stg-gfg, <al gxk ^»trgg fgarf^t-grai... 


cam l 

... ^oftia 
... 

So 

... \r°& 

... b - 8 tr 
S<t 


^ ! srf®«taitsr?lg ®tfWg gfgl afi^irgtg g^cseg ct 84 «t^t -ew eg 
; »cgg vc*rr 8 ®' 3 t f t ■««fc s t g^wtH g^gt^r, ^agg i wr 5 f 'sjg'sl’g ■« 

'WtH grit® ^srfg c^tg gfwg gt^f •ftFst’t fg»g?nl 

gpwlg gleg ; g5r«ft«. gfe^t, <3*n& gggTrft, ■a 'swest vsW 

gpwtH ^rfei 1 

*lfN[l ket^gfe^ mftn s y$z^, ' 3 tg J Tgt? ,, ttc®g jtg 

gfg grtfal ^g^s gg *rl 1 g*®<5! “ >ag| gtgtgfgg *t?K g#ftl ®?tg 
l*tgg*t«ft ggtg *tfgg1c«l g}g*t gstg ” 1 -a^ wnwtprg 



»ffa® wsM am *® I «££- 

fa?® iIwj ®rfa®1 ‘‘ ?M®1^-?v3itc*t? <& «t«fa awfa fa®^” 
fafal ^fa^rt? i . 


*{*\ § fel 

v> i-»rp ®rw® ®fa® *r?fa 3?^® arc 5 ®!? fa ? 
a nc»**' “ 're'lfas” Mfe &®t® ®w *i?*l “ 05 ? ” ®^®i ®jtt? i ®*cst^ 
®3rtj®s ®h at$® 3RD ?fa i wcm ®w fafai* jftsrt*n *rc*i fac®^ ®fac®, 



3?#? *I®«1 ®T«f V® ®1 “ 3f® " 5^TTl ®t®, ®®SL 3?C®® ®TfafaH *4®*lfa5 T5T I 

V> *tfw I— ! SH “ C5tTt%OT,” ®Kfa Ttt f^T^n ^fa® 3fa® -3 

s&®® «r-faM, ^ ®faf*t® *faK w»t ®^c® far®fa® ®®1 ®t® i ®F*r-drt®fa 
®fti>® ®®®tg i [Retort] ®fa *® [*i fas] i sr® JrWfaW® ^fafafal 
^ibd fac®, ®l«*t ^®ts ®5T I 5 3T T <»f ®®JfCg® ■SfatffRTt ^Wfa [Flask] 
^rc«rr sfaral ®1®, infa £*tc® %®*i ^-at^fa *ff®® wsvs^ -stflfa 
3iMc® %®*t 3 ®?ifatc?r ^tf®*!® ®t® 1 ^ “dtrtH” ®rt® ®rpstfa? 
«tft®sri; %®1 3T%< “fasns” ^ | ?fa ®??® ®f® ijfcfel 
^faifatc® fa*f® ®®, c^fatc® ‘tfo®, ®?jr® ®$fa ®te® ®R^fa ®g- 
srcfr fa*tf®® ®fa®1cs 1 ®s^3m *^c® ^fa3Ffa ^ ate® ®fa?t® 

stchi aMfat wfatcs® §«t® arts^ ®i^® *^®1 «rit®, <a^aic*t c® 
ar® ate® ®® ®fa1 *tft*f® i ®*m Ss^-src® 4®s. *tffafa st?fa 

®ft®3 3 =r»I is® fag (a® ®T't *tf®®ft*i £$ ®1®tc® wpi? 

®rfafa? *® 1 ^ wwj ®>it3r®c®®t®1 <»® ®rfatef® ?t®1 sfc*t® 

®3 t 1t® s ®1 fa® ^CsH ®1i ^fafal ®rfay® ®Tt® 

^rc^fafaf® ^®® “ etcft’t ^fa®1 «tlw i 



C ^ ] 

*ai— t 
n *tiWl i— s,^l to* *tfa^1ir at* cetsfa «c*i toNI Irofa ?ffe?r 
to ®v , tciT stcroi to«tt -a® *r-o to«i 

1^tc**p-*+ ®«t, 4to to*i^ a «Wj® *fm1 sfl 5it?, to ®f?rc® <11* i 

TO*1 \5t^ ^T*1 tff** 1 O T*f 9 'ST (,*1*1 TO*H®s®1 'SJHt'rTOfal 

®f?TE® •'’tlfaw sfl i a»R jftcro vc*o^ ® i 8 TOVfatfTO- 

?T8raKHt?*) t Silver Nitrate Solution ] fr|f«w | w\-Q I '®Rf®f<PTC^ 

®eto ^■ t +?r croH cror ^irortH ^ifro fof to < tfiwi : 3t 
•S 1 ’TOM*! (Tff’&tC®® *Tf«rtiW c*il»*l c*t 5 tto *Wf 

csff«ir® *tt? *rt to!« 1 ’rcsrtPrtft ®froi c?c*r =ri, TOtrocrortal <a^sE-*^ 
■^ffWl ®froi « ®ffe«fcsttf5T?rl [testing] xs|s |cto ^rfarMroHc*! to 1 *? to i 
eft® wto fc*tfw tohi fourt «+froTO -ro» *t*sn f*rs® i 

*« I— 0}fa«| [Solution] •Q 31 <3f!f?r®HtTO [Crystallization] ! 

■rtqjl, "^STOtST [Soda], [Alura]. «t*f® ®rtTO ®fCTO©fa 

spfe jTtfTOI fTO 5 ! TOCs?^ ttfrol *JT5T I *tff5TCTO Stitts 

5sr®J"*t nfrolt*! m to i ®rT*rtii srofTOi *ttTO [Flint] 
[Sand] FiAs] [Chalk] «p|f® TO^f 5 ! *W*f *il»ihJ ®TO 
35*1 TO *11 1 

*« *tfW1 i— *rfw srfcro *rc*rj nfroto Pt« , ^lis-**pl6^ 

[Soda Crystals] vrifTOI ®tTO3 &*(?( *1fTOl*t , lTO TO 5lfTOl , t1'®> 



ik 

TO srtOTtipf ®ftro *55^^ 3R i ®^*tor jBft«i$, %ro *&c® fre*!, 



[ « ] 

CtrfSJCT, %©*! Ss'-s P) ^rT3 *8 §g yt 

•sfNfato mcro *tic< ©rtft^s ©rt»« sffftmtcs. «r4t* afaift ' 



is 

f^'Pt’r ’Jpfih? t 

*^sre 1 TOTwt* ©firal p?f«rpi firftwpt *^c?, 

©Pi^ •aw’t ^rtffs-PfMi, c**fj ©rtosH ©Rj®fa$ ®rc->wi 

fw f f? -*rtaj i 

ia*ft is© «rt&»t [Alum] a ©jf^r tRiji ©*i *i^sl 

"SfS^IIVu •^Nsfae aR*ts ©rlft^© l f^g (k® 



cwf«rc©5 ^Itga ©rtfps Prs’vta-’sptc^s ©rrrf© fti%n i 

*8 *ifw I— ©fftfa f,T® [Sulphate of Copper] ^fjral ifai*t *tfW 

s pfiiOT ©fa sjr ©fatf©* (fscs or^t) vfHs i 

. <a*tsi <£& ©rtW gf<© © < 4 © ©ttk* ff*f® ^Iv hftn s fa 

TilffKl ftfsts ©?, *hff% «© ©rt^ *iwi w m, 

<W [Solution] rizs ift* I TOfatft Jr#Sl Cfa ^**1 *^fa 



[ * 1 


3*nr»3 3®i c5fVc3 9<3fa 

3^c®tf ^ 9 ?. ; ®® 5 TC3f a ©t®t3 3rt9t® ^t*R*f f cs® *^3>©f3a 

c?*n i *ftft<W “»^c©1<*ttiRfiwr 

3t®1 [Crystallization], <y*fTt^3 sp?1 ®t®; 49?. 3?WC® ©it® 39® 

t^UftfST'S 9sf®C3^, ^OS® 3piTr9i©f3 3f®®>T|3 ff®®1 39 "qi'firSift® "Spf^ 
©fa is^cai 3f©© ®^s *ftE® i «lff% f% aWT*^® fa®* ”fcK'i^c<p 
®rer®, 3fHt® ©t®1 «fwf*fa 3f®o®E5 ; : ®[t?fa 4?t®®t9 
3^l\st^ C® «K9® © ®f3W vf&. *®5ii>#fa®®-faRl ®t®1 35939 I 

«*feSE3 Wl*F l, nt® [Calcspnr], f <k «9 , '*Tt® [Fluorspar], c®#!" 9 !!® [Heavy- 
spar ], CT'^T’^tfT [Felspar] © C®f?rtfp? v [Quarts] sf^fa ©Tfaf®®: »lpli>®®fa 

fa®* *3^fe?fa99-faF®1 ®|®1 fafas 3^®tC5 I 

®ffa 399 3®c® ^3tc®® Ilf §s.3fa~attt9l ©rt^nrt ®®Tf®ic3 ©M* 

9iS l 


'5t®T § ^ ® l 

*8 i— ft&rsr© c*r®t® 99 ®ts i 

?|§®3R wKl ®^c® §®3® 3®, ©t®1 ^rtotfiRl 9f®®1 c^fac®, 3®c©% 

atat®9t9 3^t=f, C9 3® 4W? 9f9 T$ 3®, ®3fC9T fife® ©9 

’r^ic , W fas 1 * i “ Ml® ®M ” 33^® *1 ®9 ®a®t®, C9® 

3^C® f(fe *tfa® 3® I C999 9®9g 3^C® 3t“ s 1 fM® 33, CT^Sn 3SC5® 
§*t® f®®1 «r®tf®® 3^9t® 333 9fat3 «tg® *tf®®lE*| “ M*t® *ttM ” 
« 1fgfii©» ®^®1 ®1® i >a^ a ®ipg 9fat3 %®9®® «twc“t #t® 

9^C9, %®3 33, ®9S, ^13 3T3^t3 C3 *tf®®tC*l 9fat- , ’tf®f9 ! ® ! f®9» >333 
©Tin C3 *tf®9tE*t ®M-®t®C*1 3®f' 39 31, ^ ®fC®> “ 9tC**i® fa®9S*f 
fife® ©rfatc® f®^* ®f®®i -ffaifac® f®9i© 39 ” i ^©.s® fife®©® 

C3t9t3 33 9t3f I C®3 fa tWa SMt^tCS 3933 ffaH® §3® fspTT^R- 
fip®1 3*33 3fe®C3 I 9®5pt3 3f3TJft33 ff®3l C9f9C3^ ^TC© *+tf®C3 
C3 3^(3 ‘Jf33tC3® «tC®I3> f9*$ ii!3^C3 ®^9 3rt3s|E® C3^ 335 
®^C® f33J(3ff 3%®tf53, C3 33C5® 3rf®3?9 ^3(® «(C©If f®^ 3Tt9t® 
^f®f33^fl3C3tS I 



C * 3 

U I—*' ®tHHtH HHHl ” | 

csfisjpfasl *forl Hfai *&p hi c®h, ntteusni fm?- 

*ttcn sf1«rai ffft^r, *ttas* ®hehc*1 4®«rtfH wrfa hh [Sediment] 
*tf?W I HH “Htfml *ftcH ,” *T<tfte ^tfH3T, •“'TC^H [Sponge], 'ST5ft«S [Char- 
coal], ^fR® nfigii atfes, H*nfm1 mi fHSHfa'I 

spfirEH, c*r hHh 3 wrl H?t H§y® ft® m, ®f?1 ^c® 

ml >.t?r 1 

*ft ♦tfHl 1 — hsch^ ^f%t® *ttf?rt? <?t h®h *tHt«fo‘l1 
®rirH ^th’sIh mm hot “ ®tHHtH ” Htc®, aMifWHl ®T*fe cmn ’hh 
h^c® ®MHt® mi 1 fof «htft ^ *^ch®, “ o«?t^® ” 

^in^nR ®f?rc® hh< m hi 1 ^ftt fms. *tf3HM mm hot 
j^sifit f^ ftcm mi utf^rl ifts, (S^e. ftn hh hIh HlfmtH ^15 



fiNI ilfml hs, ®fc« 5 RT ?im< ®i*Ihhh ®firc® *tffiicH Hi, ®t?r*l ®h-hot 
hVi afti^® Htt® 1 ‘hhot fWmfn® ®f?rc® h^eh h®he3 csWh 
1 

*5s I— ®tft fllard] 3 «T? [Soft] mi I 

*HfWl i—HHH?t men 4tf®fH<^H ®tEH “®ich® <*rK wen an 
spfirsl m ” I stfart HSHl [Filtered] *r^tsT mi, ®r«N1 «+f?T®jH §OT>fH 
*tfHHtr*i 4®«ffH *ff?®t?i *tfHCHH *tfCT Htfml i*&fer1 HM ft Efta 
®f ? c H, h#?i^ “ ®$sh jrtfni HOT ’’ 1 f®$ 4® 

f”t*t> cffatH [Distilled] mi ®rt®tH ^t^Tl fWl? C®tH *WS 

“ ®$H mf*tl HOT Hi,” ®ts*i fffe?r mi HtHtq?* fmil 3 

Htfo H*fjfWl m«l®tCH aplftn 3TC ®fOTl mi ®!®JW 



[ «• ] 

“m *W<f" ^9t5i5nH?,^rfw : 5rr , 1 ^ stc^Wf® 

s 5lf?'«'« ?^5C5 I 

?f&* JTipf stfs-fag^wlw, ct *tt?t? [Rock] ~q ^rttfe? 

[Soil] Jr*fjfifSl ?tf, 4??. CTtC^TTl ^StS VWT C? ? *PH 

sf?^ fsTCF't ^Clf, SR 3K *t*tC?t ? «tff® •Q *tf??M fWiJ 

^c?r i ?iss®1r ^*r, ’n[5W5t ^C5s 'srfiras *tf?srtc*t 
5Pt?*l CS ?[§? SR jrr ^?5T *MC*T *}f«r?t3 STSTS?- 

Sfff ^sfe=T ^WSC?? §<+? ffrfl ** I 

^Ti?R5 « sj?t? SRC* “ * fft ” [Hard] SC* I f*® jf |&J SR 

“ [Soft] i a nfat* ©#rr sIr c?Rf#*tl *1 ^1, ir *^?l 
sit?r, *t$.c* 'sift sr t va**t s^rfa Jptjj'i 1*, st?1 *tfr*Pl 
*f??1 cw*rt si^cscs i 

^ I — SR 'sift [Hard] T5T <7H '< 

VI fftRl I— vfl^t *S C?tSR ?f&3S?C*r Xt (TB[S|*TWM (R9 SfC*) 
*finrl, S’JJW 4^5 gfa* fsfRt\ [Gypsum] ^ *t(#tCT? 
f*l¥f«r [Plaster of Paris] fstC’F't *f?IR, <41?*, SRofe? ®stf»t f%S**tR <4I*C3 
*f*forl, *tf%?t? *i?te f??1 *tf*?1 p&cr, « sr «ti#*s?1 

Sit?, Cafe'S spsj< *^!R<3, 'Sift [Hard] *^5l|tfe | *fa«1 

<£& srr nfat* f«f?t eW^R sf?es csli RfscR, R«t?l otsc^I Rffi?- 
fg* stws *?1 ??, csfeit’d stsR srr Rt?t? ajg ^fsral, s^icn ^stft- 
siCR? ®t**i$t [Solution] fgs[ * *f?rl srf *tf^rtt*i 

*l?w, of«rt st?, ct *t?fa src* csRfgff i *rt *r??i ?? *f??l crcr 
< 4i?* §*t? wo Rt? fa?* < +fiort‘t ®rc fweR, c?r1 

>s? *1 1 

srs-flg «tft??1^ ?^csc5, c? « H?t? st«n gi 

gt^lfs® g'fsfir [Calcium Sulphate] <ft?r«| 3pf??1 'Stft’’ [Hard] s^ts 
*11r? I n SPI^ SpFftS ^ift [Hard] Wl sfetob ISCSI'S 

«Wcs c^t=r *rl ; ^1 ^-sr %5*i 



r ] 

§ >> i 

l— sHftftNI 'stflam hi, as i 

art* '$$ sftlcn ^3i?t am nrHs, >a*fH Htati fan ihI i ftostfe i 
n *+fW5 ftapl hH fstrfcs, ci a^o$ a^tsftfiwt^r^i^ 

ft’fo a?, *a< fN a^os ^ al^ *tf?fttif g<afCH?f 

IW ftift HflCH Sftft ?1 £<#1 Hftsp [Calcium Carbonate] 

v4s°t *tatc«f?t ^aHft H3> atai anm 4i«. g*fam arfaHta 

a^-rt its i 

*ir *t?W i—aft *1 *tfftt «jH^tsr Hftsrl jtfanmi iwj t$us 
!5Tfc*tVi -^Ttr? HrftH’’tf?wtE*t al^ fafft hH a«r, ®tai t^ch 
5$««, a*i as^fts ^rgf^s h^ch Uch, ^a?5. hh nro'tofts *tfaa»ii a^al 
anon i aft <a^grc ,, t jnfam <t i * fnfadft icm n*«£ e ftrc , ’t Hfjftfa a^si 
511 its, i:tftat?r Hfts ftal Itftnl *r*lff ■“tfa^tsT HH «tt« a^ca I 
ftg m I <1 Hffttwft efttaitH a^ca, ci ^ *tfsftt?i am imjfj' 
“ «tf\ ” [Hard] | j93jH HtH*! ft ? ftlSHi HCH ®?t^5 ^r 

Hi ain>, ftgi.H’gnl a^oncH^Htftaft; ftjft as Htara atH afft^s a^os 
^tr?t i ^ ftftra <jca*ft« «t«it^tc<5 a ^f^tir am aft# asm aft, «r?l 
“--st#y’ hi i Hfa«l Him u atHft ^tsFt fintoaH He’d ®?t^s a^sl ” 
H^rtH «rttH i ft® ^rWftHtg; anfti natH' ; ^ns-aa *20^1^5* 
®tft am HIHI ftnW H^ITl itl, vflHH 

attSFtllHlCHa HWT CH sftft ftH, HtHl 05ft '®^1I HTfttCH HT$H- 

amiCHT ftftg HU I aft^H 4^ satift am aft ^^05 ^fert 
ftftfl sftSl HH, Hl^lCHsf •tfftWifl CH ^Ht 

HttH 4*fH <5t#1 Ht^, arftH “ ffttH n^” [Soft] a^irt^ I ®rt*Ftft- 

HlCT;?t HC«(T Htnft ®?1^S «rftt* CT am 1 «t?t HH, HtHl aitH *£& 
«t*lt#hft<3 ajaf^ g^WH-HHCTtW'S HI. HtH ; H{H*1 5*i”Wra Hft® 
artsrtftHtejH H^?rl 5t*r?r hh, si*rfi 

« *$?& CT ®?t^5 fSH> artHtfiftNj Hi 05ft 

®?ft HTfttoH HftH ftHftH as i ^ c“tCTt%« «W1%^, 5t«tft- 

ftftri hh hhch^ «t^a «3ftatr*i h^^i at?r i 



t 3 

*s> i— f®*r * *r?A ®tf?A Af®* i 

<5|ft” sr, “ f%«Frfr-f55f*t|-«tfl " sr *^t® Afm, ®A*l 
sisA^r ®i«A1 g«iW-»re.OTtcrt 5-pg.^irt *rA, f®$ A?A$f •awc’t ®a. 

®?1hAh 1 i HAfffesTOffwwrt^^Atws h«tj frol vftral ®rttH, ®A1 
cn«tro?»AH^t3 t%f*sTt*r sj^® ®tft shi A?§ «fc®i® 

«t®A ®fc*RT Am ^t'S, irffe?r ^rs>f jr*£f Am hc*, 

®A«i ^*tc® % 7 ^ ®ft5ftf^r^ «ftc® 1 5fc*ri h*a ifl? 
gC*ft*A-[Limestone] «fCWC*A ®f«A1 St^ft-AAl ^t Att^a ^1 ®tfiA f®®?T 
f«nrt «Atft® ®?r, «rt9f 1A® a; An *t ftrcrtM 5t*rft 2 R ®A?rl ®ir, 

'W(, # li vflfifc'rC.^A '&m ®Af“t*?>'^'!> ®1^t 1 ^A I ^A*A i cfl (7T 

*AA«|- * AhtA ^r, ®A1 sAft sf®l ®rA Agt Hr? ; ®r*i sr ^Ac®, 
^ftfAi^ A?f® ^nl ®A, <an m#t ®ra<i ®r^A <2«A^® *^r1 ®tfo 
^Atat ^ttcs* ftta Ahj^s 3 n?.tf nr 1 Aig ?ife?r a® 
tftAT>-®tW*t Asrt «AtA® ^(3 *A ®A*1 ^ ®lfc® ^<iA c®A 
srfo tjAi 3T*tt¥ ®lft ®f;rc® *\m 1 

-5° 1 — HftfA BflR® k'tAsA TO I 

®TA*AHC*a fwl H^-A^AH-Ht^? A®fr Aral <a sr sAtA® 
**, ®rcl H^AAAf® *3irA ®iAm 3 7T°^" ^’tcnti^t ?tA 

?rA ; w®s <«fc toi A 3 ^, 3 *n¥t® ®R*t3 s^t® 1 

*pAA ®aA1 ashA A®» h^c® ®rAt® c?Ac3 t? *tA®A 3 

&sf® wct3 ®«A*. “ h®hA Hnrl ” ®?Vg® «ttc® 1 mjn *A?t r$vs 

AAn ^p Am am *A? ^Asi c^TOt^t ®r«A1 ?t?r1 *Alt^ 

«tc®R; , 5C5 3R ®tA 1® 5^f1 «rt z$, 5fA« 1 ?rf?tc*i wjA ’f’RA 
*tA® Arf «t® toi ®rAm *ttw Hi 1 

*i 1 — ^AlA n 1 

HtfHl [Gases] ®rA® *tf?Att«i 

*tAvA*l <s nRsfrg® wtTi *tp$ or*rl Atstas ®rWA®1^ ^A[ 

fffej WCH A< T5T, 45IS. ^ ?A% 4® «fp *+AHtC*l CHl®t3®1^tC1T m 

CT fsAt tf*T>rt CHOI Atf® ^1 Hint Ht®A3 SfCH 

3iH H«®? ®jg»A HA1 ( «+TH®Ac® ’SAfAnfiAl 



1] »2M> ] 

f3$ kznmn Effort f*C3 arftf® 3t^ f%*f3 *t?1 3t*, 43 * 33 
%53 -Rr>irt«? c^t«r m to 3 W C 3 373*713 m «ttw, 

3^3JHc‘fii 7?t33-<jt3t*l3 vtcv® first's afrafap^rs, 3fa«l 37353 
3Jl77 *7*153 *71^*13 f*nsrt3-3T3*l WTOJ'S 37 3* t t C 33 f*73t3 

f*l 

afC3t*73 I 3l3fa1 4^ GtClUKfol 37^*713 *73^ 33*7|3-3S*£3F 373 ;- 
*ft3 *Xt3 «ft# 33 *Tt, *73^ $?t^3 ’Sr^Wtsf 3^5 «3«| 3f37t1 «ftt3 I 
333T7t*i <5t3t«?t 3t^3tiT 3W %1 37C33 *tf773tc*i *7*1 fatf® 

43S. «9W*t f*7^5 33H7 333 *7X3 C3 373373 377 3fX3 3t?1 37*t?t3 

**1 

3f?T5ri 33 I *73 ^1^31 3t*tX?l 7l3l3-f377f*3 3ffX3 *ff3s1 %33 3f3X3, 
337X37 3tl 3|f5C3 ^tXft 31 I 3l?7«1 $3t? 3X37 373*?fa 377 3l 37313, 

ti 

'srt3fap31 3*7 3^31 3t3 t 


fa1% § U j 

I — f’Pf’STT f333 | 

*$V$ *rffj 3t*t3 'G *?C33 f33S f^3^*tf33tC3 3S|33l'3 3f?l3tfie ; 433 
f¥f%3 f333, C3 3$3 *t5IX< *Tt*TtCtf3 ^03 f3f*73 3l3t?T f333, 

37lX3t53l 3f331 C«f3l 3t§3 I 

«WX3l37 i f53^t f333 33 3|fo 333 I 

“3rfjf,” ^3t«f»T^33-3t333lC3, 37<t? 31313133 3iX7t33lX3, C3 &Sf1 
f3'^3 33, 3t3f3 3t3f333t® I 

“ 3t3t3, ” 3|a»l3 O 333*l33t3 3t*T3 1^1 3t^3 [Gas] 3f3l 

3rt*rtrtf3 5$f6x3 3f3f’3f3 3X77 43 S. 3t3l f33t3 3^3t3 333 37? W® 33 I 
“ *73” C3^ 333 ^WX^ 373, 31*13 3t3l *tf3C3t&3, 4333t3l 

3| 3 3 f3 G *73*ft3 3t33 3T3ft3 *t«?tX«nT 3t3t3f33 3S.X3tX'St f3f^3 | 

“ f3f3 ” 3rx<+3tf ® *7^3 f333 I *7333 4^ «^X3 ^3t3 3t3|3f33- 

3^-33X3i 3T*1 3*3^ f*W 3^C3 <7tf3C3 I 

f*f® 33 3f3ft^ 3$3 I "ttlt3aiX*t “3JT3 3faC3 333 3^3 ^f?K^ 
lt37^3t 333 33l 3t3 I 3$3 C*fo*X3 37f7}'^fX3 [Furnace] $?t|>3 3f3Sl 
*7333 3Thf 43 *tt37 *^X® ®tt3rt^C?f 5ff3X3 *11711 3t3, 43? 3|5G 5f?t^3 
G ttC5 77tf377l 3tC577 3tlC3 p tf3'13 3?1 3tf » 4^3C*t 
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a wc^rt »Titsr ^f?C5, atc«M •rrts 

“ ^Mtett a-a fs^f® ’’ *tt 3 rt *it 5 1 

*fW? 4>fcre nfet i 4^»wi stuft ?it«l-srt^ 

«ttw i af'rp *tt*t?- 

»r^n *itfa « attc*nf tfrsl *?, <<res. «t<t5-*M-^fr 

»fc M*i*iU< fr w«* a »nrtf^5 ^finrl i f^fm *f#:^?r fs^^t *fa- 
^c «i ^ t w s *r*ts ^*t3T &rf5?T*l , 5Pt i 

iil«K b’l'f®^ [earthy] nfK *farl otsftl f% ^ ^I'tlOT f*rfif3> 

*tfW *fw! CT<tl i 

03 i— st*rf\ ^rs i 

^ i— uta ^5l c^tecwn ■JfW i 

35 ■iiss't 3 i 3 p^i fgf^t f^<n ^g^ssc*! ^s spa, *rf*to® ? 5 »spn a 5 pch ? t- 
’sites 1 >a?8. f%?K-*rf?rsrM ^ a at«+ ra [n. cl. 

Acid] <3tscna •5rc«rr sffsrcrl sta 1 ^ sfsrft-r f=wJ 3 ^ 33 ? 

5Fftsi ^ [gas] T&re, ai^s. 5rarHc?ra aria^M va^r wi«£f jftcn 

fjfSfU ®fC*BI SOT Iw! sfasl 'STtfsCS I 

ass ’sfsi’jfT jttOTf ’sfcs ja^r ^sj c<t^i ^ns ssH 

*s 1 * 1 8 fsfsfc *tc?r siftfC sfoi £*t=r sot jntr aprs sffe fssU 
stfssl sta 1 css stf% tss«srssfi3& fs^tt s^sfcSs 1 ■avtar e steem 
SOT Stfs* gC'IS’SJSI [Liracwater] sffatf Iwt gC*fiT3f*ia *$pre. s&rl 

sfcs 1 a«fs va^r *wfar-st^t?f OTa*t sferl, SOT 4 spa-stfaSt 
•sMs ^r, ase. «3p6t«5 [gas] *tfa aai»r csfa?i s^cs “ stc^rt s® grfinrl 

?tfsir fc*t?r i»tfrra 1 tfta” 1 cw«r <a- 
^ tfis^a , sisrr®fi!TC?r ISrf^rl 1 
«f frwN ^■scf, ^t^ftr^r 

5Kta<llH [Cavbonic Acid] tairfe | 
SFt3«1 ; 5rfJtf i f*ft fspfrl'*l ^C?, 

»ifsi^ jc*i?t®r 5«Pfs. tot, &sk ?t®t»r 
• n >a® ^srfwotftc^ wc*Rr*nhr 

fixd *i1art«c?r islfrico *tts1 ^ 1 ^ ^ st^rfte® ’rtfs* 

«^rf «rtw, f^g 5N?V?r ^rt? arefcr 'srv i»tf^ f*m 'srrtn 1 



C J 


[Limestone] ®1 srN*l [Marble] 
wlJ4&W5ni it®»l >af®sfo ®W*f*d fe*tm 

fe*t?fa Idfe® *1CS I 

5t«r?ft® sites? 

if? <a?«r<» st*rft ^farl srt srt«c*i •rtirsr i?r, ciffVc®, st*f?T ?t®srsta1 

•tfsififo illicit i if**) ms st«ffi* fe*ta stfasl fw?t 

’jptf® *nt» siti® w =n, sr®>9? sIm*Im 5t«ffr si t yifci t a- 

s^rtcs i fss w stfsnrl fffc*r, 4rt**rt®f*tfe 
®?1 ^rl ®far, i«i<ra >a® “stsr^r ^51 fed c® fe?fa ^"nc^ ^>6 
lifer® srfsrs sc® i ®r®>4i^ gt*m ^tferr® ots* 1 ^cfe, 

®1<rft-wt5H-^lT?i'S (Tr^srt *tf®s#sr nislfe® ssn fesM-^taitrtf st®fl® 
'srtJFlfippt^sfW 1 srt^t® it®. >srz “ ?t«rtt®- 5 *i ” ■ p t»st«. f®’#?® 
«t[w i >4ife gc*i® fe’t® ^ fscs fe*1 T sfr ? i® *rfc® JT?.^ 

“ fogs f*l ’’ [Slaked Lime] fe?*ta ®st® 1 ®1®>4|® >4)fe *tfts1® 

WSX&CS CT— 

(b) i— bpffe® *brt*r ®fec®a ®t®ft® ’W*t" «ts® s®1 ®t* i 

W I— >41®S. “ sifrpllsstr®;® a ®t*ttf®£C*i® [Quick Lime] *W®f»W 
s?c®tc*t sf*rft a ■srt^^r faf#® ” i 

fs$1% § *0 1 

08 I— 1 srjrwtsT-aras-^Mt^! I 

o® 1— c®t®S ®fec® [Red Oxide of Mercury] 

sit'd srf® >asfe[ fcpfss sa i fe.Ti *ot® »is®l5® sthj 



40 

*1C5 1 tsgfe*1*fal *HfW sKfiren. swifel «Pnrtw3ft» f-W *fec® i 



[ ] 


cntfas I'f hJzh-hIs-hch at* i sfc®T3r 3 * hsp-hh- 
ftH* fsfH finrt Iwt H5[ HH, «<RK. HH$t HHHtHO [Holder] 
fHof*te.Hfaa1 ift« i 4 *ih &3t*t-efCTlTtf cnffcs gc<a a< ^wfofaHO 
cntatH afert artfHo, wtnr <aa6i feafH q art^a ’W^ aoa 

%®H«tCJfC*t fHHTO a^CH, 4HS. HH HCHH fWHl TgHtHTO at|;- 

■Mhh *rf^5 a^o i <sihh Htfa^otHR aR*+toa ^^ta great^O 
affair! aHn Ha, ^hs. nfa»H h^ch aff^t fa, *t?W Hfaal 

a ?* r i ^ hchj <an atn nsf-cHtfan [Redhot] ntiatt hhhchj fantf 

nfaal vt'Q i nlal a^o sr^taalH Hfea, nfas atf$r ; ata*l 
fircasrHHit a fc ntlaa <jHt«f?t$ a^ai &d i <a«R Hrgrga-faHFs cts 
fa, f*Ku HfHHfa HCHI, CH*ftTH CHtfaSjj'f apajyfaot ^«fHH 
Hi as, nfa^s, ca 9 ttr3 fcal hthhIch ~q cafa^or nfa*fa Hi nr, 

hchh fats ^afaf «tcrfa nfacs affa, -aas. hs^ch cnffaH £< Hrsfan 
H^pi «|Mt Hafel H«, fa^ fit?t*t HafeatH *JpH HH H^tH fafatHCH® 
H!P HH$t ^faiTI HSSl §fa® ; HOS, «f|Vt HHtN HHHH fasl H^prfH- 
^■^Ihh hchh fa«a sr fcl k® *ttca i ^hh HSfra hh$i %5h <4h hih 

Ht^tfa al nfa CHf® Ptfwrt HfS, HH Hfsffat^ HHH-Ht^fas$®fa fatfe 

H^itl *tfatH I ^faffa “ *tfaw Hi *tta1 ” HTCH *tfas|* 1 

gjHJW SffYSHlH CH, <SK (RtfaHjfatH HfatfaHl faf?fl HfatH (l) 
“HPJSffa” HT^'S fa) “*rt5?hr *ttHlf ” «Tf3 HSHl HtSI HHHS 
CTtft^pT CHHR ^ Hi CHH *tt3n? « 'Sj^RlH «tHtH 

HCHj fHf^l-^tH-fHf*t§ H^CH, ! $H-£tartOt ^®CH?T 

HfsrgtH -a >3^ *rt®ft?r *Hhh «t*rtH ho i 

ei 

«T5j«t*r -S *i|HCW HtHtlrfHH HS-OtCH Hf%1, ^ CHtft® |*l"W 

“ *+faCi?H HIHJH Hi HtgwlH ^tTHtf ” [Oxide of Mercury] HfHHl HtCH I 
CHlft^*l' / CH 4»*t H^l fHH5*t *Wr< tnftfg, HTWt ^1 

CH HfHCH *itfir« P HtjjWtH-'ttlR 'SHS. i ®^ v tH HTjrgtH « ’Itw 'SSfH 
nfinrl HHt^HCHstHl fipr ^firntcpn ch> ^ ^to a (Prtlng HtjjarfH- 
*1tan *r#ft^ v» c^-agtera nr^^HtH a »«« c^<s ^toa ndfta <^ta» 
«WH HO I HTHJia “ <41H^ HtHtafHH HHtn [Composition] 

o H#rft tHfnl « ^ nftnta Htatae 4 hM h ^ pso t 



[ *1 ] 

>94 1— ' 'SrVte •5^ ! SfN- 7 TOTtC^ [Oxidation] *ftg3 '®tir- 

** I 

’rajrhr b^=p « , sr s nt*fT ^rfaltro sgftfccsp 

afare ^rc*rr 'sro c^fa w? *t?ctW 

[Oxide] -ftifTSTfa ^tC5 i IFC’t C*fa. 

c^’+r, wl, ^ff® “ ^rsjft?r «rt^,” ^srtspRCTtctf 

’fte*fa-«ftg i *rtersffr*ffg ^tir fit ip* «rtg?r «rc ,, h f t 

! ®rfV^ 'Stftl ¥rfM ^?tC5 : ®t^5ft 5 r*rfa s F ^fsr «ft l «tfrf^f*t^ 

T#5||5i i 

’tf’W i— ^rjr-trfig sfffcrsrfa spftrata 

StC^TT -a^ [Horseshoe] *ot3 g^pP [Magnet] SflOT 

^ C*fi*gM fa *Tt*fT ftsji} ^f?ra1 tft-3 I v5t?1 «f*f 1?K 

3c»nr 'srfotca g**-wwf i '®s>«tca n^tf-^sg^-acips g^R^t 
•gsit*c«* *!* *mt*r *finri fcata *tt?rta atfc*rta1 astral 



*8 

*tr?rtaa 1^ *T*rg*i <r i ifl'trsr *rfw «a^ oiVtgM'a facs »srafef «f?M ar*k 
caf*rca, <?A^g*) ©fsi iftea a^scs i ®r<k ^atf*WCTtot « atvwta c*h* " 
al “ tnia vfasl " asfk^t® I af* c*f\ag< «rgir*tf?rvtc*i gaaaynf 
*rtw» «t?i 'srra *prg*i *ftf%w *r1 1 &*ta gwgts* «tte 

<m*r$ afcal i ^ra^a ctfftrc^s. atarwta <tfi* «rf c*iVnrfaal c*r)*g«i'- 
m t W ®rf*pa<st?ti 

*t» i—' bvfs^ atgag* 1 

«Rwia c'twf^’H'fhJaca f"h«1 a^a ca, ^ •WW* a«R*, 


C ®b- 3 

fwwrotw wtew i Hi atitowtw wfiwfa wot wrt* H^t ‘lth'1 wfiral 

cwwiwtHi 

«*. *t?SVw1 1 — isran>f S^eww wpfH ‘ffipr-ww-’lfi ^ftwt'W’-wcw ®?w>w ; 
<«w< isiwwtw -"tfiTOfif ffwwl ^er^^rl »sw «rs HfwcHwH ^tww«t'wcw 
fwwst wfHl wto i wfw wrtwfwfwcH *tcw fcwfw c*Awtw ffaral wo, cwf*rcw, 
otftcwji ct ®rs.»f W’twwcw wit fHi» < 5 W wtw Hsl ffartes i H o?*rffr 
otco* H*l wf?rcw “ wtwfto wtcww ” H§w wtww*f wfww Hew i 4> cwtw- 
wo *$wwSt? wwwtt wrfirew 4ws. fwfw*t wWfen stfWwl fwcw wcww ftaw*)'" 
^wwfVw Hwl wtHw, 4ws. c^cw? *wcww*rtfw wte f'tJpre'T 

it 

ged* ^wtwtcw fwwiws wfwcwi ^ww wfw of* o*«ff*)1 H?w cwte 
^ wwwewr fwwt w*, Hi* Htc* of* cwtfww «+wfc«f * forctw H Hew 
sri i ow.aw H otHwftHw, cw ®fww^ww5t* i wfH<7ftc** 

oo WhWI I — wfir 06 OfHr ^*-*^*1 [Sugar of Lead or Lead 
Acetate] wHl «tfHt«l WCW* WfW® 4W$f CSfl» « *tf*Wt* W^fOTT JffCW 



V* 

itf*Rl wt«, owfwfwwew m Hstl wtHw i wt^tc* aw wo wot 


[ «» ] 


’jjj'ftul ^?fit ^ 1 $tc<s> 5 ®fira 1 ?fir stlc^nr ^■'tst « 5 f«tsr 

^r. ttq \ 3fE*rs ^rcjfr ^mfit ?fit? i ^ ®tftr ?-i»l stfitsrl 

firPt irst? §< 1 ? artefc? “ *%?i 

■st^trsrt^T ?C?c? c?, ost®?*T ^fct ’Spf&c?) <rt'®?t? Sffir® f3r*rr*rt 5 T 

®rtC 5 i 


f&fs § *8 i 

«<i i — *ffiifira 1 m*t\ fa ? 

“*tWf?T5rl^ntJ®r?ftif” ^tH'srrcs i *t*»l c?firats, *f?*r®tc^ 
^wtr^ir »rf*® nirstcrt i *rfitc® 

®r*fa ?fo®i-tf«rc? «rt« ?«tti 5 ji?, £?i *jfitlt?r 

t? stcwc*t ar«Nl £*tf?®tctf? 

•5tc? ij% «tft* ) *tt«tf?si <^rt? ft?? 5F«H ?fit<it? arte ; ?«rt 
fc*1 fVarc't ft* fitfitf®, >a?«. f%* arttette ?Ttef* ?? i 

(V) nftf??ft??il ftstc’t fitft}® ^?te ? 

^falt? ^’tfirstc^t C? te 9 ! 5 To 5 lt? f 59 J, tffto 5 TW 

yrtcs' »nrtf*® *&?tcs, «a^ *?»rl c?^ &f$?itc«i? 

ar?f*feft*W3i i ^tisrftsrft? 9 ^? *rfirc® *rtftr?t? »m ?^c? c*r 

•=tc , t? ar?s a ^tec*t' -^tsr a ar^rfirr '*N arft® ?ft?te i 

^?to5 ??, ia^ arcte &%? *prtfr® ^rtfsr? I arftl? 

*tt«tt%5tvp?r* ! rl ia?r«rffl t? ^te^rl *lt® sfflfol ^r| c? 

?^c® ^stvhr fin? *tf«ffir?i *nmt* crtftrc® *tts?l ?f? i 
(*) *tWfirel fa* *hrt< arte, <4??. a^c® ft* w «tts?1 
?tT ? 

^Wfirsl ®?*tt? awft arte i *tfiwfif arfitftt*n fits’?® ?rfwi ^ *^ct, 
fc*1 ®il5fir?^l3?t| a?, ^al arft?| *Jttf ®r?tt® y ftrtf l i art? 
aft £??? fits’?® af??l ??, ?^c® " 

®t*ft? ®t5ft? [Carbon] <J?SStt^ ?«?1 ?fit I t%f ®t^f? fW ®R9frt 
^ft?-« 5P4?^r 4 1t«tfinr1 ^??Tt? ®itc^ i 



[ *• ] 

Otr I— <^«V5tTt?T-Sf5!5 «Mt^t I 

08 1—4^ *1*1 ®fsrt¥ !^I [Tobacco Pipe] sforl 

^ 5 f?itg*r forfa ¥f%¥fa [bowl] wc*rr ?rtf<rjl ?ts i ® r l i >t cgwl f i > [Stour- 
bridge Clay] ®ic*ra *rfc® 'fl¥T>T ftf»t bsTTfU ¥?, f^M ®Tt35 

wfirt ^rfSppta f*r &s*nsc*t ^ ¥?r i tea fsf*ri>r *tf5r^ 

*fe® Tit'S, <£H«. C^T *tftTOT vfl^t [Gas Lamp] fH«Tt* 

’fcTfr <t>fa¥lfci f*rcaf*t® ®a i orRstu *i*i«tts ftnii *f?nsta«i $5 fatf® 
T^lfsRil ftrc^i fesfsi f*W far?® ®faca i <a^ c^t^rrtrf^r ; 



v> 

f^f starts ct c¥t*mii*T T??, ®W?r sots fac*i1f«r® hcs i >a*rsr smsr! s- 
■«t‘!t ^Rit *w ^rjattrs? >a^t ojwtst* 

*tf*rsl firw, o^’trto-fa^sfa £sT5t *rc*rr -s *ff¥® \ 

5)t^r sgfaal §fk* i 

^ C¥Pi*rU?r “ ®r?fta ” ®rcc 5 1 ^nr»t sfsr^ w^K «t^rt»rN«r( 
T^C® 3^»a*i‘'#M¥«Sr5t ntSTTl *Tt5T, vflTK. f¥?fa ®2 jW5¥-*t#W;ir ¥3 
ct »npwtc*i c^^tjtrr “ oflsfi^i+la ” at^ ¥ra i capital 
“ ar^l ^'9 ” ®rtt5, ¥t3f*i <¥t¥tfj1®-f*Wa &*ta ^ « vffwfa 
«rf?rc*i 3t1r*rs ®r®rsra ®icx<f.®fi , i wstf^s^ »rfs|»® *5 i or®^ srJIasrto 
«fcc® ts c^iTtrtOTii «nwf*®ft ®r^sftsma,csrtc»t ^ “®tV’ 

fcvHl TOT I 

C¥t*rStjt® at®fa OTC*t^1 ¥f , 'S’K a«t'l S Rf <3 OJTjHj <ltf[ 1 «£r*R 

■^fwn <£& ®*t®fa sff®*fa ¥?n at? fatawl *f?ral o?«r i 
*tiw c¥t*tfr!^ «r*it^tc® «te® ** i 

*tt^C*ta “ ^¥¥g ” Hf=?¥ ^-fsrf’j}® «r«t¥l ¥F^ ^5 

[Ovens] 5TFJ-*® n i nt^lwl ^twtsr^ fa 
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nWfinrt totI ct 1 *pMc h tot . 

?F*f3T Hi Hfinrl *• “Ht^ftTW” [Gasholders] 

»shh %s*i ^ch ^rF*f hHN fsW^r Hfnffl H'Q, ^pfIh tot f'nrc'f 

[Coke] ffe iftm psfa “fwrtr «nrtc?RT" 

fjp^TOf, ^tl < +“ 1 >t‘v iH’+f^® «ttP5> I '•(HkTRl fosTOf TOlt"* ’TJJttlT 

WPTSftH^, “ e^ P S Uf” [Tar] “ BfH” TO^I “Hlf” TOt 5pWl f*WtS;, 

c^tn “ c5 Irfa n ” <1#^ *trrK^ h* i 

^ch^ sf^TOnr c^l 3 ! «rtci. "stott s F®^«fn ’tiK-stes-TOJ 

mr I *fiH cn ®fHTT TOT Hrtflp [Carbon] 

^e. ’ST’t SfHHtH <5ltCW, CH^TOTT PT®fH TO^tF 5 '■ffa* t^l* 
s rof i 

<Trt?i *kc 5 c^ nMi tH ft?1 Flu's tofoIh fann stt# r'srrl rtr, 

^ « c^otH ” [Coal Tar] ;— *tfan, ?ffa5, S «FtCH St* 

*tfW ^5 “«*" [fitch], *tCW3l CT 

[Asphalt] Hint* TOT, f*t* **« w 

& ^5 [Mauve] S HtW&1 [Magenta] *fas ^ *tOTI* [ Vio,et 3 
k « 4t? cnlfc® w. «W* *r, «W« cFnfa* k*fo I ft* 
fatirat stFs-sutnl Fftt* ^*r i 

.3S, i—ftKflrSl TOfl ft* HtCtf ? 

vtf<tfss\ **Ht* WW ^Wft F«tt* *H*H CH®Hl *lkl 
cHC*t ^Htsr «* Fffa hi’thIh nft, ft 8 f^Htrsn rft 
Slfftr <TO*fcC*t *tt«ffira1 TOTfa ^ 1 ^ 5nr * 11 511 

*tfa»t, '5«HsFtH HTpnr r?* **? *rt^ 5 » ***■ ^ 

«P51CT CTO* m « «!** 8WH «ttl *PTSH ^*1 1^5? 

pt snq CHHtH TOU tl«ri Htf, CH*ttCH^ Hf\ ^»W ^ ^ CT<rtW 
^Prt Hl^ CH*TtCH HlTO ?ff*TCHnt'® ; PTHtn^U CHttTO 

I HTtT^HW?t, kl4, « ^ '* ,tC5 

^f»nri, ^ h*h Htrfftit HmWRcwnr t? H? i 
to(7, ^ pActh wrfa tog, w »rt^8t 'O^ 9 '?; 
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i »ic»r^t atff® srpiI *ti^ v*ra*. octroi? 

•ifrotvt cTO^ f fa silt i 


fwfs § ><*| 

*<> i— cTOntrfar « Hf*Jfat<t 1 1 


4TO cTOntrfa »farl *tfTOl ^sfinrl c?«r, “Hf^«rfa”f^fa:c*f*riarfai 
Oft ®t^t , T r l |— (.^iTOilMd fafafft ^1 '-5^5 \6'5J 9 ’'i CTO> Hfa VW|M9 
fafafft ?1 4^5 ’TO£f« e®H? [Gas-burner] 

sferi n^sr nft^l spf«n^ I ^f*f 3F*w?fc*t?i 

tos’* fcssfai Hsjfar fwt HtTOi srt, orfarrc faTO ^ “«rtc»il*Hi ” 
f*r«n l^i^s ^s%rftf, farg *rfa 'snjfii wfarl *i«, fafall fe^iol-falfa 



^rl arfo?, ^s. *fcrl ifftfe i t*fa spjiM 

<-<fc— “ arl ^^t^fCsT fat*ffa 

^TON hies, fas$ ft»ifat*rfa *rfti »a*«fW *tfal 
H”'t'«rc: e iir wcht ^sf 5 ! fafTOr *rfat*i sFt-Jtcsrij 
^t**r TOs, rg*fa *rfaE*» atfTO 

«ttw i ^pf fatTOr to TOJft" nr Hi, <«& ®Rfr?r- 

^•ttefai Hfarf*(«rfa tott HTOt* *^ri 


TOfTOr ^csr ; fa? #fafaf*rfa ^c*tj hsfhj 


HTOTff afll^W *ttW Hi, TOS’S fTO fWl CT TfTOt HtFT, 

£*tar fclfcrl nriHHtH «Jc^ CTtTOtm c^: artetws »rfa® 
fiyfaf® ht, >a^*. mHTOots HSFfa^t'l ^afT^-g 'S? 5 

ifal *tfirt**fcr1 Htr i 

«5» *ftW I— ■ HjTOr ^tJfaW® fTO \ H«.4®faj HS^’RCTt’tl 

^ H^CH, £*fa faW ftpsfitfafate 


\ 

W i—^*rc*l x 2tt5-Hf*fj ?fWR «£)-*rtrH Hhen to^ht i 

(K) I — asTOhl *1?, H HfaTOHT W5* [Cone], ^HtTOT 


ftTOHr 3 ! 31 W(t» HlOT|=P fHS^« Hf, ^iHtCH HlHH 

HTOtfl^«ttC® l 



[ 8« 3 

(<9) | — , «F5j'5?!-ra1 fWi ’Spt [Cone], ^*1 Hflwl .® &g® *Hf<K 

Ttnr® f*tfSf®i 

w®; ^tfs cftfe ?oh Ttitc^nr ®tir*it*f1 ; ?tf®ir 

CTt’T ®r<te ^*1 dsW^rt ’trt^r «ta® w, 

atf®® «+f%®] o^rsfar'ta, ®t«tV ^*t?i *rw fk*rptf*i- 
fanrl *y, ®rf?rs 'Q ^fWfeTr 
’trt® wtw *^st «rft® i 

<a^ ^h«|' ’jft ct <s1t| 

®fmt?r m*n csti> *rap *for! &rfa «ft«- 
®t*t f»N1* -fwf t®<g*n:«a fHcaf*r® <rt, ®t?1 \s> 

•wfVsl &fHal ^rtf-w >so. ^r*tu effc's wFjf-fitwt'c^t 
®f*rcrl (*& fK®of*r) i 

8i i— *!Nfira1 Jsnprfa <rfac® f® m?ri 'srftofl* **, 40. •ferc*} ®W 

fsmoi ®?ri srtir ? 

“ y Nal^ ” [Firedamp] OE*f, ’WfifTt ^5T*ThT *rftc® 4*10 ssrffa® 
fa°tf® -sTfei «itw i 44 44C4?r c4lotjt4, ^1 4t®tt44 

*rf45 -firfet® •s&te 4*fc4 stwft® or i *tt*f?rai 

40114 *Tfa ®r^4tOnt, 4^ 4E4T *R4f?' r tE4 [Miners] <srl0il4 sfe(1 4t4 
4fj TC ® tao 5 ! W^C® CO* feg® 4ff, ?t®TPT? 4fc® fsj^^al 

<a^ ‘UHlwi^-O’^tcf *fct* 4*fc4 wfol 40 '®ie»(<p o»\»t*fT *Ht4S 
«tt«i-4*Xt® 4C?T I “ foM? «f?W ” [Davy’s Safety 

Lamp] <UO |«l 4f?rc4 i£& ^rfrjifl® t44t?T*l 44t 4t5 I 4*R CS'sEr «t?tc*t f4 
«t4tra 'srfTjTl^ fotoi 4W, ®W ®Epr*t*r 4f?nrt c«?«r i 

01 *lfM i — t? 44*ttH ®Wsu 

C 9 te-’23H*ffa [Iron wire gauze] 4?Ti ®?‘ , ’tC4 fe*t4t4 tlfol 

’tlt^T frtf fo rl ift'Sj <iia?. f*T^ ffJt’T <F3T t 

«a<R , ijs'-®ft^ hIh4?i ®iw® ^*hnf f*W ^ln.wv 

4f a at ®twt%f5 va *ii ; “ ®t?*i> >a® i «r*t- 

*hr ®cir, ct «r^ ■»tjt*f ^r^«1 srl ” i ®r®vs® 

ift^s^t-arf^ fwl ifWf*t<ft fH^fi c®or 
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qfo c® “tnifs *ttar «n,’’ ft* 



Oo 

«Hfft 5 rtj, am. fefsfwrl ^st»w dt« *s i 

CT^ 3ft*0 CT *ffsTC® [Firedamp] wrtae, «°«rf®ffscre CW* 

4 St?M *rf*re (TJ^SPt are$f “ ” < 7 f*ftCH ?fot1 CtfOT, 

<rf*r* “mimsT ^51 nfo ^tsw 

wtsrc^w 1 afc ftf^s c^ffa fsnrt't*? et?K*t ‘src^ <?itm attiirn 

^firatau 

«o ®r 9 C® a»ftC*t<T at<f&T ®rf ^5 ^r 1 »*;jwI*i«Sst ®r*fs^ 

b 55 i”ttc^ nf*s Tlul 373^ *iv*% am 
fWf»W 8¥*il a ( 1 CTf*rc 35 , ara^ are$t *t*ar ^TOtftsp ^ 
^ps-te c*rlwa affawtiT ^'+fr a^rtos, am are atartaf^fa *tt«ff?ry| 
^r*itrr mat* « *t*rc «rhr f*rat*ti? tfsral 'ffm\& 1 


Ml%* 's afrftt* § %*> 1 

8%. I «rt»nrl »IW l |6fl C* *FP*t b*f®^ [Earthy] <TTfter Ciff«fC5 *tft, 

•trstf’e* *tfw? *W 'sttw Iror *tfinrtc«i ®k- 

*it® atfinrtfip 1 f^j imls s ic< ! 8j'fr| «rf*F*tfrs' ct to *tfWl 
am arffal mrFr f5m* *tfir»tre ■srjfr Hf^ntrsR, at 

»tt W«f*i reffi* “tetecf* awt« 4 e *rc* 1 *Hfrv1 sfl *fac»t, anftwttcgy 
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c®ft®^4 ftm ** srt, ^ »rc*nr *®t*H5®®t*l ^«r®tc3i*4 vi 
3 “ Mu” TOR, 4*1 f®\3 f® 4®ft <Wt< fsrf^gr, 
*tfM ®f*5l CTOR I 

^l®ft *4®, *T53f *4c®4 *4®,' ftr®1 *4c®4 *4®, 
C**ft *4c®4 4**t* *4® Hi C®H, R'Sftl «tft*4 *4®, 4fe*Sf4 *4®, 
*1 «rtitst4 *4®, ®ft* *t*t«*'4 «4 *rc*t *t?W ®fa*i $1*1*1 ftpj 

®ft*tC5H, c* •tftwt® *44t **i c*?fc® ft®®: ®*| ®f* | 

«t*ft i— “ c®tf®® ®r«ftl *$*, c® *®h m *4c® 

®HT C®fH *f*t® 4 «t1$ *3*1 Rftr Rl " t 

ftfl* i— “ c*Vit® ®1 ®* »t!ft«^, c® *®* *4c® 5^ ^ 

®t®lf®® f®*®} 5 #!* •rtW' alt3 *3*1 ®f* " I 

8a | — i51*R cshf®® 3 OTlfH® ®t*tc* * f®%. 4? t***1 ®ft, R**| ®ft*1 C** I 

“®t*ft* *fttc*t* ” ®t*T ®rc;®ft “’5®” *f?t< ®t**l 
®R®ft *4c® R 3 ®tH ®rtt® ®rt® c®R ®«4 *tt3*i ®t* *1 1 ^4 ®t*c»i 
®if*ft3 yi *W*'l f®$ C®ftftrft ’J® •W' Ht*, 4*1 “c^ftt®” 
®t**t c®t*Ptrft ftftfe ®ftc® ?M®*sf* ®l ®hf(® >a®«. ®*wft 
*ft® s^r f®®£f®t® *W' 4^t® ** i ®rft*i *jptf *r**t® 
*4*tff Rt?ftft®rs<tl® CH^ft® •foK', ® 1 **l RSftC®* 3 R 3 r®tTR* 

*l®l*ft® ®s.c*tcTt 1*1 ftf^® i ®*h ’’fttc® * *te®3 <a4 ft*® i “ < tf*® yi 
’’ftt*'" ®t**i 4*1 *4c® 4®§* 3 ®*® ®t®ft* nt®* ®rft® ®rt® c®ft f®*- 
srtft* <fti®'4 *tt3*1 ®r* ®1 1 Rftt® m “ c*1ftt® " n?W", ®t**i offtt*t® 
®t<r® 3t*tt^c® «tr® *t® ®*t ®t®, to* ®nrsrft 3 ®®sfft *t®® s.414 

*4®ft ®TtCS I “ ®i$H ‘tfW* ” ®OT3 ®*®®fa 3* 3 ®®® 

®f® C*lftf® ; CHtf*®-®®-®’® [Red Oxide of Mercury] c^lftt®, ®1**t 
S*1 *^C® *tt*H 3 R3I®ft*l3; «rt«t *3*1 *1* I Fft?t CTlftt®, ®1*1 4*1 

*^c® g*i 3 ®rtiftf*®ts^x 4^*+* ** i ®t®ft w»i c*^ftt®, ®}**i 4*1 *4c® 

*fiwft*l' *ft*ft^ [CUloriae] 3 4®^ «(t*?t* STW *3*1 ®t* 

4®<4c® 3 [Blues tone] c*lft®, ®t**i 4*1 *4c® ®f®5f*® [Sulphuric 
Acid] «** 4*V"< 3 (Rtf*® <rt®ft* ®tS «t69 *3*1 ®t* I ft® “ ’ll® 
®fjft*, «t^ 1 f®, ®t*i C*fi*> *®®i *t*1 ” 3 ®Rlftl ®3® oft ®(4® 
“c®1f«®rsr^^5!," ®t*«i ?®t5Rc*®t*ri 4c#tt*r*tc® ftfti4 
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f 

©finrt '»pn to «fo ®f®t® ®tttTO *tft, w ©rotfa 

^tw® ©rcfoc® ‘tf?*!® ®f®c®3 i 

’ 88 1 — ajRtits *H?tv ^finri ?RtTrccTOt®1 f%«t® 
q>fMcgq c® fe*tr®*t^ ®i 

®TST5^®l''!t^ *1®, «fC®J© *t(fM^ “H3 «f©f3 $fl ” 4©®1 

'5t®tfi(® fSrfif® i <A ® ®ia«lisrfl *nt® 

®t®?hr ®rt©tc®, ®®®©f® *tt®w® Hits wm't, f®f ©rfrote^ « 
c*faf® *ut® ®lfo ©r^f® ®ra i ^*tor® ®rc«rr t? 

>a?s. “ ” 'Q “ ®Rs,^5! ” fe®® © HVre % «rgjj*tf?rotc«t 

^ *® i ©n-fsrt® t*t® £wt*®«t v» i ©RRt® ®c®r ®ti®ic*t 

®fjR^g5 sstsjV® ®^®R f©g wearer ®c*rr va®«. 

»rtSgftsf*fifW% [Oxide] «TC«ff ^1 ©H7RT I ©Tftt® 

©jl® ©rsr’t Vtr >s®«. ©rf® wrs «rt# *s®1 ®f® i 

©tTORt® ®1 Srfats «rt^ «h* 1 ® *rft i f®g ®t *1 ^rf%an 

«9©f*i c® fH®f® ©rsfcstsNfa -a ©wl*iR?f -«*t fv* ®*®1 ©fro® i 
ct *r©*i ®rf«w ■ p tf?rs?tc«i «tt«r * 3®1 ®t®, ^^5 « 2 ® 5 c®fc©ro 

®*f*rt *rvi 1 

V®*ft® ©rtHJ “ «Trj ” <3 “ C*Ut ^ C®f?tC® fil'Ssg. I 

“<?flV “ ©ta, " “VW" “irsr®” «ttf® *rfj, <4®?, “©ra®rR, fRtfva 
©raft®” «tff®fc*W3M «a^ ^*W<©fsi® H 55 I [Specimens] <Tff«TC^, 
-q ©itffyst® ^5p©«ij is® &*+to *^t® 1 

§*l®t , 5 ® *r«W vt ®ta. 1%i 'sW 8v^i <rtf ©retf© ©rtfs i 
“ «tcsl«r'?ts ^*1 ■VrtC^'Vj ’’ ©tfwl I 





*(t? 

©is*!®’ 

[Oxygen] 


[Tron] 

*rmp< 

[Hydrogen] 


[Aluminium] 

^P^tTOR 

[Nitrogen] 

jtfaR 

[Calcium] 

©raft®. 

[Carbon] 


[Magnesium] 

*f®ifa 

t [Chlorine] • 

fH'O’pIsfif'r 

[Sodium] 

■*ivp . 

[Sulphur] 

•riJtftlR 

[Potassium] 

«tv - 5 5 P 

[Phosphorus] 

®t® 

[Copper] 



[ m 3 


^441^ 



[Silicon] 

43Sl 

[Zinc] 


IN 

[Tin] 



[Lead] 


4134 

[Mercury] 


?T5fv5 

[Silver] 



[Gold] 


s>afcr 3j*4i?t4 x 1%4V-«*tf3f4fc i «s^ ®‘l-^^=nF*ti nsrsub ^f?r^f, 
^tf'F’tc^ f4c<5i4, 43s. 43*=43C3? 43*43 *^cs *$44 vF 5, 3S31 4fai 
f%3 ^rtctfiT h^psIhh hw ®rcH?fttt4 ®rf«FF *rtf4i ^rtc? i 

'©‘HTSTCl 'Q HrHHtH 4® f^n^4, 1&H 'Q4 ^f ^s ftfsn HC4 i 

344?tE43 *RC4t4£Mf#'t 4#Wl ^fHCH STftHHtH 33, CT “t<r f34^4 
344tff4"®f4 43*43 nyjjo! T^rl 4rw ” i 1&=r ‘/rs. hW?f 3 4?c4tE4 
-5*54 C3=t4 4*t4^ §?4 h *v Hi, 4W eUffa* ©*l-H4C^i 4p#5* »ft^- 
4CT3 4C5T^r 3^5^ ^*1' f334343 I fag ^S-StlH « WHSrlH 4? 
f3*Pf 4 Hfa3l, ^4df3 ^5RJ 4S.C3tc4 ^4 -SRTJt 4?t4'' ^43 33, 

C3 &?4h 4hW 3 4fa® §4^?T»lHm Htftj nft | 

HH'TSI •5Ttnt5fH^-n8.CHt4-Htt3i^ «Tfa4H =FC3 C4 “ H? f33f4 4*rft43 
4WJ^ 4Ht?rfH3p H°E4l4 ^t? H3E3r HS.4ffes 33 ” I 


• ^ § >1 l 

8ft 1—444 <5tf44f|4 3F4t^4tC4 «ft(tHl ^4lrt4®f*l3 ®*t 5Rfl 

4t^5 I 

! ®nf*t4 4tgri— “®r?t a ft4” 3*i-ft*r 4t<f?tH« «rf4r 4i^i «ia»k 
^Tt4 Ff'®«l-'5rt4 ! S4-f4f4l 4 4 444 4 ^44 Hfw® t4f®4® 3^31 “ 'SPTS.^S* 
| ?MW [Fluorine] 37^5 ®rt4 4^4 ^i4?WV 
4ff®^ ^3l t4f4s 44, -3 ■flSTOSf'fa C4)f4^ 44^' $34* *TC3 5 '®t*tf44C^ 

“ «npf’’ Hi [Oxide] 37?l I 4f335 ®14I 4^314- 

4tC4 4#rft “ &St4 ” 43S. ®rrHH 44E3 “'®rfC4t4'®” t%45 43, <a34*ift 
4144% “ 4^4lH” 4? | <5|7J3ftH 4S3t3 4t3ft?, HffiTC®, ff®^t3, « 4f*W- 



C 8V ] 

’srtcf i «wc*i «tt* «wsrto-fsrfiife 1 

«n*arfa-«ft?Wc*Rr *t*wt**MCT «trat*?tiri ar$H*i >5t»r *fat?r»pnr 

sissftsi at**! >A , srs9ft i ratif1 ’•ttffa-’sM *wrfiFw **, *a?e. ^1 ?rs^ 

sfijitf* [Oxidize] -S *tfffCH1fif« *C* I 

fcst*t fWOT, frons «i^srtH «rt« 

•*sn *t* t c^rtfrs-nn-^i ®tf*W «r«W csFtofe , »pr 

[Chlorate of Potash] %^tCS 

«v«rm ^ftral »rt*T "fsnm *c$- 

' «rtc*ra ^rf^Ri f*rt* ?pt 1 ’ft? ; <Ftn«t vltfatsh &rir 1 

N 

srf5 *• ’’tft’vra s src*M : srfips *tf**rtt*i «te® *?, 

<S& ff<® OFtC^S ®K N [Chlorate of Potash] *fal, c? 

<§*1 ^wTsfl 1st- i f^C«isT [Manganese Dioxide] jrf*?5 srtf^l 

ftfat® 5p3T I ^*fC3 ^fisS’l' ■sfCfT 3PT, 

yj-wtC g viR$t « '4 3 F$t *tt?nt *TttS, <4KK ^tra^MatalTt- 

bfc*p *rtw* 'srts.fef [Ring] §*t?r ’Rfaclwts, u c»rgi®t 

ct^RC*! vfl^§t (prt^t Utf«r*1 ^ *rs.sf^ 

1 ^rsstH sfarl t*rf*r* *H?W ^?n trUr 1 
(v) <a^t fMSM *finrt ^ffsral srfa 

a trf^C SX 3RJ[*tSf ^t^C® f=T*rtt *tf*T3l >7 1 

^g; c?p5cn g«tVi tfPwl f^fcsr «rf%^ 

spsl *1*1 

(*) *rt*rt*n '®mts [Charcoal] ^t*tfsnrl sit 9 ! ^fk 9 ! ‘ gia ^ltna 

Trc*rr t? fosy ret* *rft® ^<S <a?t. Wa 'srlwiftr+ljKi^ 

5RC?r 1 

(») tfqpR *n <l CT [Spoon] ntfVsi m^r^s « 

vfl^e, in’tar ^orsrtOTi riwj &s?n #Pr fH<ri t%s^3 w 1 

(8) 'SPFjtf *tfiTOT «f^r^ »«jp ntf*rt1 Wt^isl frc?l, ^a tl wa 

•*rc*fj [Dazzling] §Sfsi ^TtCfTt® fjp*nT*l ^fHill Tf«fi ’W I 

•Vt«^-W^5f^tcsi c? ^ *3, 4*e. «l^l^-ippwtcsi CT a* 

55 «, *t«fK^ CT “ «ra” [Acid], ^HfWWgt 4^tav N 

I ^t**t %-^m tlliOT «tCgTC8Flf tPl 

f»ife5t»rat^*l [LiWus Solution] TftfsRfl Wt«> ff’R'T Slt*l ^1 Ctp( I 
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• “hhTOs” TO*V t> s srytr hI% i 

^flTOtPRTHOT “®TH$.^s*«raTO” ^&toh 1, f%$ “tort” tot 'sra- 

TOroTO® i ®rtH* «f«tt^ic®, hh nte® hhTO TO® TO TO 

(** s *8 *tfh<1), 4?«, TOfc na ■*rc*rr « » wl » mw>lw fTO® tort 
S l -f R lTO TO TO I TOTWtS ® l H 7t H T < TORF ^TOtcTO TO® H*.!®' TO 5 
TO, TOtTT- J T«.cTO’t TOTO Hi TOTOl [Marsh Gas or Firedamp] 

fcTOr tot i TOprt^ cTOpWoti tot tj& to i tohTOTO, TO®TO® 
s «Pff® hhh “ TOrtHftrt * ” hcTO hhTOTOhIhi ®TOh 
TOcroTOifa wt® TOW' toTOI hs.i TOrtn ^hI ®rcTO*1 *8$ «*i 
®t?t l t? TO TOrrfc hhTO cTOTO-TO«lH‘t hcht hr®® to i 

81 |— HHTOTO TOi. [Nitrogen Gas] | 

“ toTOTO s” ^f*pT, TOfte, s ®r^*tj nt^i ^1 ^ 4 1 st® “®ttofp 
®thTO” TOhIhi TOtcro tot jjtos TO,®® TOh ^Hk-hX, 
TO TO h^e® ^TO® ^TO^TO TO («» i “cTOl Hi toTO” 
[Nitre], “HHHTO®tN” [Nitric Acid], 4?e. “ TOHtfHHl Hi TO^TO!” [Am- 
monia] TOff®®TCH® C^ftfTOp TOtE«fH ’TOT'S TOTOTO ^&TO | «f$tfttTO 

vtsHHOTs ^i ’Ts.fs* toTO HtfntH Tore i toTOTO c®tn 
TOrfo TO® hhc® fTO® to Hi ; %h 1 ®rfta trosH TOK, Hi TO Hi 
HTO-HTO, Hi -Sft^-^tHH-CTO®, f®f fTOV HOT ®CH CH HTOFtTOrfCH 
fnTO*?® h^ch TOftTO ctHwtn tot, ch c®hh toTOto ®r®stH-TO®s 
®tTO hMtofhshI TO® 5 1 “ ®rTcHtfTO”-TO®-*CHr toTOTOw hh- 
®Ichh TO®, sh«. “HH®tfH®ts” TO5 -®cht tShIe® htoIhs ®nTOH S®oti 
TO®^ hs.?®* ^c® cTO TO i 

ov *ift®1 i— ®rt^«H gf<® CTO s ®rtw TO&h TOi®TO® 
<anai fTOt® ®finrt H®roa cstTOcn, ®rTO torts ®Mfrol 1 h*{® 
®ra hhTOto %5*i f*Ptc® nfr^® s nf#® ®fror, “htoTOTO" 
HTO^ «tteT HSTTl TO I sRE*! CSITOe® ® T Hf® f?TO* f l ?t5T HOT 
<4®fc| ^l®H*f ®HH TOK TO® TO I vfl^ ®HH TOt^T TOHTOTO I 
TO®l flT ® t$ ®T®J® T>® JSour] s TO® [Corrosive]; HC®HS TOHTOTOT^ 



3i«wf tttasrti ^ “^Pi” 



t^fret^tw “arfa” ^Ca , <mK “'Ft?r-C^' < i ! 1^55” [Alkali] (ct W1 
“ »lPl” PlW'THp'tW “ fPl ” spfare »nr<) ’tTftPT? [Caustic Potash] 
Hrta cfc cat^ta cafa 4a$t *trMa *rf*5 fafSrs %*ta ^aafoPt 
•fol<9 aferi ata i “ aa^lfa^lt^a ” arf^s PiWpt fafate asfaal 

T^fPntTO ’Srtvsx faf^S, “ ’Ptft'S-'lTjpr «ta*t” [Caustic Potash Solution] 
ytfirctffo 1 ! . *iPi PnPrtn fPi a^si atsr i ^tsr«i ’•tfa 'srcrcs 

“’^Pt-StfsfaFSl-f^fPt ” [Neutralise]^ ta | $qn aft? Pffat® ®t^^*rpT 

®tPrc*H*ttra aif«tat fcata * 5, r«Pt Ptffo a*rl aa, 'tte-'awj 
<&&[ c^5 »R*1 afata I “aaaFtaal (TTprl” at*I ; 

-a , vtfP*ftP»ra aPrtafH* beaten ^*ta i 
«t«Pi5s aaai^Ftjr-steaJWcsn are^s *<ri 4a^ c*rtai *re*i 
afoal m*i arc ®P*t^r *Pi PnPrPresa aPi ^ sti ®r«Pl 
^Pt fa i >alae* 3 ^t»» ^ *rl i *rw attProPi agrees, w'&l 
#pf [Neutral] sK'pt al ara sp ^ta I 

“ <Bra, ^ta, 'Q sr*! ” i 

ci 

<*& ®tfppla f*W afcn ca 

(^) I CT *Pfpf 'Q ^taa*» ®at, *rt*1 <sl 8 i(«iuaP v5p*icap ®Plt^ 

“ «W art ®pw ” TAcid] ?m I 

en 

(a) i ca •taK' *itn P&aPrafa«CT ?lw a^ca, <w alal aj^atcatct 
Aa$t #ta *Pft<' [Neutral Substance] ^C5, ®ptw ‘"¥ta” 

[Alkali] *C* l | 

(®) i >aat. ra^ « ’Ftoa ntcatcP ca #Pt [Neutral] «PiPf%f fcvla aa, 
®p fca “ *ia*l " [Salt] asta i 
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fasvs, ct “ ” *tJffr*t* w sr R trf sre 

ne.CTt'rt ** i *ti>t»T -a *H*t*|fV*ty wart f^nj4, WfC*W 

ftsiff sifa i^t *W«f x «rt^ ’f'S?! splfo, aft sftft •foW' ^51 
ctIitI Rfa^ ^-sn awsSr <isr ktrt* tot, *t*1 ■wre* fe<’toa*l- 
«tc«j^t *rj< fvn «Rsfa i 

8 V I — 3f5fR [Carbon ] | 

“«njrt?f” ’M^l ^51 ‘spUf'S* 'SPP^IT »Tt*rt*JI ®r$f1n [Charcoal] 
■A^K C^P ?1 cspfa *C*f •tfirsst® I ! *r^t?r [Carbon] SSRS.^ ^^ts, 
“f^Rs" 3 “^i-ft’l” [Black lead] •stH-S TOT I ftsRs >3 

3R9-f*R OffVcs »R£f f%* «W3f I «t«^ ^<?R spfa? [Hard] ^g- 
f<c*R, aw. fa^RrSt ** i f%g 4ilV* 

bm"P*U *1^53, *lt*rfaJ i ®r?ftst [Charcoal], ft?R, a fsMfa CT “ a«ft 
3r M[ « fa4 > , W'*t / " ^*1 ftRic't «tf«*R 5pir1 srtuP *it*o 

“Jjfsfl^tjssf^r” [Charcoal] srhR spots’!, l lly | ^|g , < 1 ^ &?«+? *5T, •£$< 

gfh ft sr r car te s* &*ta vc<n “ fBre ” Tl “irs-^R" fRsi ^c*ia 
c*ft touI srftr i R^arc aft *tft^far f*mtw srs <r <tc#S5 

f^t ■*tfftc^'?r TOfft «mlfl [ Carbon ] fsRRR ^(tC5 1 f%l 

?r§R fc*tc?a *rw fo stR cspR ? *rl, ^tr«i 

^ f®sri»t w srR *tf?Rtc‘t ^ftfl fm \ *ttC3i wtfc ^f?rc^, “ stEsw *ttraft 
srr *tf?Rt*l" ’srtpftfippt^^^ 1 ^ 1 c-at=r <m*r *rfttsn rstR 
« tats? '3SC5? 3Rs-*fR «W. ^ caR «RF? ?11R sftnl f®* k *tjta 
FfiR ^firts?, etc®j® *ttw?r src»rft 88 caR ®fwl «rt*|f**ja?i^ 
«tt« w*1 srR 1 ?^r ?rj-cat& ft?R arc*. *rftfaj *rR, 

cirfVt® ®i®tb Rsrft ^ts?-®, a^ft ?i|»rl?ir*R *W«T' / ^ a Utan 

I 

^fR, « stt^l *tffc?ra §*^*11 5Ptfe*r«tit5flcafl 

[Wood Charcoal] ^t«fj STtfiR spfci8?r [Form] « »Hr [Texture] 

CrPtC® •tt'Sfl ^TtT, <£*< 'srtrs^. Rt«.»T Sft^ ^fjCR3, 'SRl^sTC^ 
crafts T|fe ^51 «ttC¥ I f^ ^^1 ^fsR PRa^SC^ wafe 
srsjn? '®wta^ Rt^lfit^ts<t|isc*t ^rsfrs *^*1 situ, aij?. cw 1 
c^'f’Fftssrsr’t *tf%s?tc*i *t»Pi^ f*i*tf^5 «ttc=p i 
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as I— [Vegetable Matter] arfin 

aft® ®r*t *tf^rt*t «tfai frft ® foftw; 
»13hiw»i fijfit® ®finrl t? ®*r w <a®$r *nra® ®fk®, mi Jt 
*nw?55 liR^f *TC®VS [Strong Sulphuric Acid] utfafl 

f*TC»l, ®lf4W& *0^5 <5JtPT, 4RS. »TC¥5t « T?l® *^*1 *|^r|il 

of® *laVlc*X ®n*tc?r ®ra 1 ®trrt» ftf*nr wit ®rarfit 

[Carbon] «TtCf> ‘W <7T* ^STSftTT f«s ^ferrtftR I 

•jf'tfto® ^*1* Ht «ttfwi, ?1 #KR?r arfos *fl i 

«r®4^ c*rf*tc®5 awfetirtai fa «fat<» 

afo® *tfta i 

®raffa [Carbon] cv cw* «rt^fa*t?fc? « &%Jr-»t?fc3 *rs.^s* ®R^fa 
®rtt? <*nsri wr, 'jpit^r twi« ®M ' <rtfa*l ' iHrtl s c *t 
®tru s*r riiWlTi wfairfa, ®t*ft®^ ^fac® ritfac*, 

«rWfir*t3 *5 i rifata?, jc<t 

ritstc? [Lime-stone], *rMc®, mi ®rt3t>8 ®rc*ra* *tfatC<S ®reffa ® fftf lfa- 
®t3l^|T5c*t 4^rfa arte? i 


§ bfcr 1 

8S I— *fa§R 41 ca-lflH [Chlorine Gas] | 

[Chlorine] «3ptft®« C®fa 

s r$ , *t w i ^ft? ?*f *¥li®ir ®rt®tf®* rf?tj *t$ ^5 ts <§\$, ^8. 
fSrttt’HiM’tw $?fa ^c*i fawn Hitn ®faj ®c<f i sftrffa «tff®c® 
’*®ai w^l* $ ** *ci, fas “ sfatwiwis’fa^fcr Rf»rai ^c® 
<t®s ®*l i *rtwjfaf*re vfif’Ttrr ®sj ww® *»♦ mi 

*H*lt®« ®CS I ttfifltw* ®fa® f^®'tlst«fC>Tsf ns.CTtt’t ^1 

fafitf®! (fl^WOTI “ ^Tfaffa-fas^faSt?” 41 CT tfes^ - 

C3FW^® N [Sodium Cbloridp] stc® I 

go •tift’jl i— faf*K vr«i <3 fafa* gffi® fwf ’snjf-Tftwt^r* 
[Manganese Oxide] 4®H ftfal® «fa*i mi rrtf*M 

itwwti* ®tf*nrt fwen, tf?r£t*r 



C ] 

«t«« ®a1 atai («a fac® ca*f) s®&f w-*n aa»flt 

atfsal «rt ®t*t faeai, aia^ta $?aa^\®a*r « 'frav* aln; fM® 
aa, saa *tfiNS* cat®c*i *r *a wl ata i 



«a 

dfe jrfste atgjSt afaff tv i ^al alalaj *iae«l [Rock Salt] frsa'laafc.tra 
vfa® ffe*i i afir®k-»rt»*-®tcn vtaatv asal fcfe®, ®ta«i f a atfc a a 
vfa® ara*t tff® 'srtc’T s **t*ri ajfaal i afa®“rc vMa- 
afa® a?3®« “ a*fa®ta- ,t> fat(:’fa” [Chloride] ^«+f® 

^Ca 1 afa^^ ca1®ta aatapfSftaa jrf [Antimony Powder] 
ataea ®rflt^t»W- , ’taMa1 tjfe aa, 4aa Vsfa'sWaat g^£ftw [Cliloride 
of Antimony] cat® *R &a*t8 aa I ^ssa Sf'st^N aX*1 atvtafva* 

vsiaWvtca^ “fc®t*t" f*tf® ®ca, 4aa <W«fa^a aSa ca sravtcva 
vtar aVi a>a] ata <aj5*t aca afa^caa veal's ataa ®a1 ata i 

afastwa ®fa*t “ a<-faata® ” *tf®s ®rtea i <a^vi ^al fjrcaa-fafti® s 
»?j 5 -fvftfr ®t*fc?a a<-fvat^a*Hfcsn «tja *tfaatt*l aia®® *a i 
^ rafavy >4® jtafal afara *i®ta ®M? ataxia •iff caf®c*r faea M, t ®fat® >4as. 
cat®*fo f®f*«i artafei, ®t®t? a^fta a^at ata I 

C?WeV ^ fafvc® ca “aa-faa1a®-Jj< ’’ [Bleaching Powder] f^s* aa, 
estate® afa^ta ®rte$ i f®fa»a a<-tvatv®-g*r >aa$t catswa ®JTCac"t 
atfVat fcata fc*tca f®fa»a ®*rfa®t tf^prata® tffaat f?ca, cat® jm fc*tfa- 
<stc*t ^t®t® afa®ta »rfa'® a^ca, sas. cafaca ^® at^a^-faataacn 
aa«f i 

si •tfh'l i—f®faa a«f-faata®-g< s ®*i >a®ar faf^y ®faai ®ajcar 
Jias^al af?ra »s®ta ®t*t? atf*nrt fwi> &afa a«, faat®® aa *rl, 
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?»i-fsRt*T4-W3I [Bleaching-Liquor] ^RS'jrfrral 

faf»rat wot fspni ^ftrcn *«. aRM* 'mfwv ^cs <aro 'S^rc*t ^ 

fsT»rfl *t*t? CRT »tt¥l ^Tl ^tsT I Rf-f*l?ll»l4ftRR *R1 

«t*tt^l Wf* fit i brat's* wrrt «w Rf-f®nrtRF w*r T R 3 W 4 
fiVj9^ta, tfa^RTsI TliTl 5R. fRtl « 3T*tfRi WQ | 

ft» i— “■ sRpf" i e*rtj|Wta<w 

[ Flour of Sulphur] *rfrra ^wg'TWcii nsirRa *tfawt3 i 

**jrt atflfirl fl*tf»t«rR ^Rri, aRft^s ^ttml *iR, 

“^fecw” «rt?T3S TOT, ! ^f*RTt &C&, 4??. W^fa^RiRR ^PtfifS 

*Ri « fRrf-W ^fairl tr *s i irRWtRi 

i ®r$WtRr?.RrfC‘f Jrtewto- , !t?F?-[Oxide of Sulphur] sfff^ <i)4$T 
^ 4Rr i fW-'RrWir aftosfRf 3itTtt^<tsr WRrr ^ atp 

■®tf?r*rtc*l 4r<ws wtt i 4t?r*1 ?Rsf ^rscw^ aRjfrre *^s1 ?W*tat4fa 
<.w--N i ^RpraR3-wRfr3 iRtanr rr?R wj lt^ i ^Rpf 

®rt»iftj «nrt? [Charcoal] «e c*rt*i 44® fSrfaR^flnil, aiw® *in 
'sms.^S' fR<F ’SrtCltTr [Volcanic] afWC*t art# *OTt *R, ^ WRIT 
atjR’tlrnrtRt witfasr! «ttc4 i tR* ^tr^Rq w, 

f<C*r^52 “^PRFtfflRrc®! ” [Sulphide of Metal] <ft^KRI «ttC4 I 

arr?ft <3rf<RFtt*f «rtiR *Rt< [Ore], *Rtt< 

<i& W4W *|Tft«t' *^C3 at33 ^31 «rri?F; *R1 ^tOT? 

3 r | 4f j l 4 #?K *ffsRf “ ftt1%Hl ” [Galena], n^SipM^ I *R4 313w N « 
sprsffa *9^ ®McV?t <443 “ iR4®R4 ” [Sulphuric Acid] 

•rf*R« < 84^131 [a atartwfR RftfsR *RlV *s i srs^r ®^ts 

bs*m wmi I tstRF 35?ltM 3FRR4-3IR4 ?1 firf^THfcsw [Vitriol 
Oil] ?1%1 vR* I Vt?rat«C3, nRRafaCW, ??, C?f<nrRr WRIT [Dyeing], 
ft*ttn af^3 WRTJ [Calico Printing], WRIT [Bleaching], 

« whtRu 4iw4 wrtir *rs«fR afas ^frwR 

WRIT, ■St^Rgf<4 ^RT^lS sttwi Ft?PF®R4 *Tt^lHWlS ’TtRtCft 

“■V$4tfv3 ‘WcV’r [Sulphate] ” 4RTI “ -rt^tlVS-Rr^RaR " 

?rl jRtprc*! iSulphate of Sodium], “ -sRi^tRw-c^’’ ?1 

RCH4»T [Iron, of Sulphate], “ iRs^tfit^-^tai ” ^C3 ^\ ^VlRfWl 

[Copper of Sulphate], ^ I 
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fti | — fipjf^a® [Phosphorus] | 

“ *PfW i/ i ^*1 «f?foc® i r®g sR’gft w *rti 
'SffoiJW ” , 5f?f3fK « g'fsi’f [Calcium] 4^ |®ott srfo® 
“ '2r^p^4ini'Sg I 1^)Tf ” [Calcium Phosphate] 3iC*t | 

^ spfirc 9 !, ! srNp3^I-[ Bone-ash] Hfa^C 5 ! » Tftgg *tWt^ «tf|®1 

®ftl *&C5 «P?p.3® «P5® 5RI1 1 

“v *v 

'srartenr *nt?r fofoj ®jfofot® *r ygfo i ®tjcijt 
^1 *ft?t*rr fiPsp.^ 1 *il(.4i *tfossfo> <jrs. 'sM^h* c^Ttfos «fap [. ir* 
i srcfo aps?^ «*pjgcg ftfog i 

85. *t?fo1 i— * rfa«fa «£#5 p «a^; «P*»?® »fo*t- < ifosrtc*l 

®f?nr1, ftmtffo® [Tripod] c^H^snr *ttca?i [Tray] |«fo ?rtf*Prl wt-a t 
«N^p ®rfo*t;r flw ; ri%1> ®(OT ?to <s#c® s?r i 5ffa*i 
>fc«fj 1*1 *r®s^ agftral Id, <a^s. <tt *rcc?r ^rsTscit «ltfoc®» 

ift*^-® 5 ® l<?*ta i ap^it® >a®«rfa 

®t*fc? fogl atfo. ®ptcs jttffffl %si Ifs^ 

>a*s. ^tflrcs®; f^vrS ft?r1 *1 i|fpr l«t* 
c*fte *ttc®ir l*tef *fori 5rt-3 1 ®^*tar *ita 
sfip^'S Jt *tftrsric«l <Fi% 5 i c*fi* *ttra<j 

*v 

*m < ttc^ i o?fVc®5 *rfa sPjf^®- ®e> 

^or?r *fc«rr irPH *® i ^Rfoforc* ^t?r ®tsH wst® i 
l®rt elatst 5jsfoc® «P*sjt®*r-tJ (o® ft®, b) vgfo?r| Id, 

JW«. sa^psfsif-NI 3 tits <P5[®35 fatf® ®fira1 ifo ** | fog 3ft® fore<pfo 
l®t*t *rl ftc®, ®to (a) sfgfa® x’s *rl i *1*1*1®, *tfoc4c* Isfo 

<gftra1 Id, gfatrl If&csi ifc® ^s^ap^rc®* *nfa ?t** «?r i 

«p5<a^ et^ftTPl xScszs, «pJp^ >a?e. 

^?rl Id ; ®tprj ®c?t? ^rc<rr ?rtf«rp® 
^5 1 fog s-rpi sf’sp^ »r^5r %«S ’str *d ^ftwl <l®|ppr *iw irtfor® 
•tforl arts i 

8® *tffo1 1— •nW?^ spjp^ ®f»i-5rtc®*«l^ftr5 5® i » ®rfa 

sp?^?® w?i^n cwPr l*t® ^®1 fosl jf»i m> wr«Pt1 

?Ftd3i 1^ Ttfosl ■srl TTfof i c? «f T$*t-irtc3ft gftmi l^i t 
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“*rW s n^*H»rW'8” ^*totra sI^Prs ** i ^tirt ?H*t*Tfat7 
' C*ttfr5 «TtCS «t*^C^T «rt05 d?8 CT 'fir’ll “ •rtF.TOW 

€tCT*t ” <gltf3 , X#*WlC5 ®t8l ^tWt’Ti 
c*nr I 

« 8 r n> tf% s T f?r?rt*ft-tW ,, faW [Safety Match] ^P?rt aXall* I ^1 

c^rpi 8trs* ahsffire^ri <s*l fa^srl'S ^finrt 

Prf^fPi^ ^rfa ^fa*l *ttfaw i ct Tlf*ft?ra 

*fite [Sandpaper] ®rtw» 3 rfw cn^-XJtS ^*1 ^*1 

«t^fif5 srJ ; 1%® <?W^»rTt^lftfP f 5 ^*PI 

3Fht5 ! 5ftcf» ^>l»lt ' ^> ^8*1 >9^ I ^t?*t> 

(?wd&-’rrtt53t W* «tOT*t 5 ®rt^> 

CT ^gfrtC S «tnF?l^ qprt^l f*?TS <+tat I C^T^CTT %*1 CT<? I 

tgpppsq ^fiiOT» «fcgf*re ^r *rt i foi •qrt^’dni* ^tfronFvWsfrt 

C*itf5v5 M 'Spftw 3CT3T ’»5t?T *fat «Ttf® ^TtCS ^f^Tlj ^ *lt*l 

fs?rt fet , i i f-?l , W 3 iW^t fclPwl <?itf*3 

«Hwtc*t *r8*m <9*r8 «ftwtat ct ^rltSi vsl^M *ra,CTtc4t 

<sw ^finrl i 

fwataW I [Silicon] 

|— “ fjr^ 5 | 2 |Tf ” [Silicon] c^f** *t*ft^ I Sf’^TCSRJ •ills ^Tt'Q 
tiffscs **ss « i <^ l y ft *r1, f%$ 'sr^fa-’ROTtrit *rrtTt$ *tf^rtt*l 
'SltOE I j rta’3rf i I-f j r^5t S|Tf [Oxide of Silicon] <1 “Pifobl” [Silica] 
“ Cfrlulfol . ?1 «t^®*55^Rtor ” [Quarts or Bock Salt] <9^8 «tt? 

ft 8^51 «t1w I rtffil [Sand], c<tt*1 [Sandstone] 

>9^8. H»|f4a *tW?f [Flint], srfV5p ?1 *T*t fiNW f*rf*Wlj 

fjjfawi <ff 7 jHC?l*»t 8 CTtClt “fWFtfitWtfirr®” [Silicate] =Tt*i^ CTlf^ 

§8*tf% ^Clf I “ ^1^Rtf5’’ [Clay] <93f^yi*i {3)14^ <1 fif +6 1 *1^1 f5'* *W4f ; 

^ ^nr*Hw, ftcsra ?t»H «f?f% c? w fwl^ ^ fiffl m, 
&[ »rs?t^ t Glass 3 TO W*TO^I c^fi 1 

[Silica] |*l ~Q [Soda] ^ tWJr ‘W< «T«K1 [Oxide 

of Lead] [Potash] >978 <11*1 [Sand] *9^ f^H^T *WW > 

4 »fim| ^rt)>|t*< [Furnace] ^5® «f5T5 8H I 
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nflral (7i Hft, ®1ri ®ftHHty 

HHfcrt «t1ws, v«<t^ C«tCTtS5 *ftnV fsrfaf® ®fHSl JfllH [Flint 
Glass] tv 1 fnc® *w", fH fHHl 

*T 3 HtH ®r*tH 5 H ®f*CH ^1 <tt« H«Hl Hfa I 
ch h®h « stsch ®$h fnN®, ch He len a 7 rc*rnt 

fH^teU?, ®Nhi c®tn f*al <A sianttH* nfr® whit, 

H^JftH ®TtCf I CHfac®!, ^feflt “ *ft(i ” ®Kt< [Oxidized] 

tHfife i 

«a«rsr fvf®^ 2f«rtH%. ttjv ftvzv ®itcHt*Hl ^1 attests i 


*ft^[ § hi!) | 

ft® I— CH*)? [Iron] | 

«l*ftH* “ *ft^" stfna hevj h^«Wch cnksa f?m ^hi ®t?r*t 

<?A* H*fc , + | i 5 1 $fca-tw?t5r i c*Ah Hi ”tt^tH, ®rfH?rl «tTH ®th®j 

WlfsffrCHK H^*t ; ^t?f ®Pr®tCH ®H, H3> HtfCHH *ttVt, ® CH* 

C*CH* *t®1, ff*®l 4*8. St 5 *® H^5 Hi I f®$ vfl^ 

®rf® «tartHHT* «+ift«($r <ft^r ®(|®tta •iteal at* Hi, >«H$t Wf®® 

*+tftc®(?r ” ®[k-|C* [as an earthy Ore] H^sl HttC®, «rNFftw <?Ah 

*^c® (?Ah stHa ®*1 ®rf®*t* ®rt*tH-Ht*fT I wchj <J*t®tCH >a<P 
HHC* CHlC*H *H*t*flHHl I CH HHC*H CHtC®*1 “ f 4 *®^** ” <3 “ t ®t3f- 
fnfaj a ” HlftfH HT**tH ®f*® I aj j <1 1 ji) ^akk’S Hs5®tH C®HH M 4ttss!- 
fHft$« ” ff**l « l^tO* HTC*t* fSH I ®rkf*<M:HlC** HC*J “ 
sitHH” [Haematite] HtH*«i' HteTHtH-CrA* ®rfs*f* «fC*|Hf#t*, *t*»l HtVtHI 
u u y fc** [Charcoal] Hf*® <s& *PTt<fr 4®3! &g«l ®f*CH, aiaH ' J H 
*^*1 at* >4*8. CH)* ®T*f»f& HtfC** ? HTlHt® H^fiRTt, <«K iC»AhCT 

“*tt^C”AcH” [Bar Iron] *?1 HtH ; ^HI&CtAh CHlflfl HtH 

<SVK WlftfH H^rl eftc? I HTtHj?! C^t^*— [Boiler] f*rtjt*J-HCHI « 
HtHtH-'fH^t'l-HCHT ^tHl [Rolling]* HtC» 

^*1® HHTl Hf5 | fast) <3 HtH Ht^f| Hlfil^t TtHi H^C® CH-farfHH- 

4^ Wt Ht\ HfHfl 31 “^%(7 Ah” [Wrought 

Ir. 
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Iron] ®f*nri *ftr$ i fe*Wj < *tfir ®1f*r®1 ®iirf$® «rt®t® 

^firc*», *ff® f? HSRJt ®*, c® ®rt® «f*tf ®nrl ®t® 

*f1 1 ta^ac^t “hshtT [Welded] ®® ®fa®| *{® ®7®®tfa i ®|<t|® 

c®?, c®tFt® hK <a®s. c«rf-«Fft® efs®- ; sFtHj ®4*hann l tj%rW 

^C?f I 

*srt® <a® g fftrra t? «fCTt9fft?r c*ft® ®rft® i tWw “®t rx otV” 

[Cast Iron] ®TR I ®t®*i V«tW ®?l^3 ^sfsnrl ®tc® IftfaCH, C*r)®£t® 
[Casting] fife® 5Rl ®t® I *tC®-l?tHl-C 5 l , l* HTtH-®«l>H-Ht®^, ®R-®^H-Ht®^t, 
C®H, ®?* W, ?W®rg, « ®3 ®rtf*r^T3T £t?f® ®ttH® fwf*PT, «Nr® 

<t>f~<H| ® ^RRT ®T3®® *^®1 ! trt^ I “^(pfiwcA®” [Iron Ore] “ *tWflra1- 
^TBRl” [Coal] *fl®S. “ gMt’tH ” [Limestone] <a®SS?ff®®1 “ Hl^SfatstRff® 5 ® 
<Krflp®tH” [Blast Furnace] sffa* ^5 « «f®t© §®#®f®CH, ®te- 

tfHl-CRt® eSt3 ®8®1 ®t® t “ «t®*Hrt^-et®t® ” ®t®1 ^c®®R af®®1 

c®1h <a®s. CRl® wt ®® ?f*Wl, 

CHlt®, «t*f®1 C®tf*l?.-«Mt^t® wtal cHWlE® [Plate Iron], *tf®«)3 Rral 
®t®Hll “ s»5f St®«t ” [Brittle], w\ gfs? ’srt^tc ® 

Hit® *^®1 ®t® i ^*1 f®®t« ch)® he®, f%f®s? “ ®iyi®P< f«tl ” i 

<s\ ^rsjt® <tf*if3ra1 ¥®r1 ®^e® if?t® ®® i (^f%s. [Puddling] «Mt#r® ®t®1) 

irt®H ®f®cH ^®t® «r*rt® ®r*tH®*r a®1 ®t® ; «t®tE® ^rtwl rlEs-irN-cHt® 

®^E® c*rl* «tt€T i 

[Steel] HtH® ®lt® ®®EH® CRl® ®rtc® | <5*®, ff®, <a®s.®n- 
-ta^fif fH<rtC*l® ®fEH7 TWt® ®7®®t® ®^rl <*TtE®5 ; ®fa«t ®et? 

[Hard] ^C®tfl'© ®ET>, [Tough] *ttH f?®1 1? *ft®tR ®®1 ®t® 1 WfE®*3 
<sT*f*tf®Ht«l [Carbon] ^rtOS I ^*1 ®^C® f®Tt StCS-’StRl-CRl® 

®^C® «1«® ®®1 ®t® I 

^®tf® Hi:®T f®®1 ®r3T®tCH® HC®T CHt® ^fkn (®1> *t®Wl) Hj^srtH 
CH 5 !® [Iron Oxide] «t^® 7^®1 ®tc® I V-Q &sfH CH 5 )® ^®1§® ®r®T 
®Htf® « PTS* ®!® , ®t® ®tf®®1 tHCH'S, k*tC®t 1 ®' *W^T T5T, 

<?flCT® ^t® ®f®5l *tc?, IS®?, «rcc*ft® ®®=S “ Ht®®tc® ” [Rust] 

•tfirt® ®^®1 ®t® i 
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88 i— ct^*) stfarl 

awfvar stf^ral f*fc^i, «Wv®s ^rtc^\ ^-f ^R **» 

JR »br ^ 5 5 ic< rs <*m. *rc*rcr ic*t^ «t^t 1 *F 5 



<98 

^ *t* I <a^ ?ti^r w#i*Ih I csfa m ^sl T^ re t fi ra - 

<7T)?* {Iron Sulphate] JFJ5> f^t& [Green Vitriol] sffR <S«$t 
5 iW r *R 5 *t?i^ ^*t*i ^c?f, -sf^3rHt4!i 'sr^wM'al'rt ■fart'® ^sl *rtir i 
^c^l'gi *rc*tf>r [Sait] ^tfw-snR ®<r firs! 

*tfwl a ®fa«!$r «ft« ’ll?, ®M Tgfe fa rt 

“ ^Wtotar ” <fI%?r, sr *r*ni fcrfa vw 

[Green Vitriol] >3pliJ<?-*tsr**t3l I nfSt-faf&WTC WIT 



N&& 

ct c*fl* artcs, atsl fsrufafas *tiWtsr ^rl *rfa i f%f«t»? »T3?r 

®fsrt ®<£i® f?*5. q-wlfiwlcy ff *rfVa W^s spfinrt <a® f*t«fe 

[Pint] mm Trc*fT tffaul fttn, <*hs. ®<*tai fccfa ®<a® 

^Fla?*f 'gft fTC in? [Prussiate of Potash or Potassium Perro- 

cyanide] fsjc**t ®facn [Prussidh Blue] HI® 

sfcl I 

— — * 

* T H Ft ffrs c^roi-nW'B *rt*r ?Iopp» i 

• • 
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481— <48jf3rfsnR [Aluminium] | 

^fafsratsni *«f1 ?*il ^t?*l «a^ *ti&f 

’ll «n%tc»l iftlfrs [Clay] v£i^t fe*fcRrt, ®r®.9? 'Srfipftvf *tMc^ 
«F. *tf?T8lt*l ®TtC5l ?PTt?RC^5tir1 &5f?l •Q 3OT5-C*® 

^fjrf*m-*rt^ nfafar [Clay] sfo® 

s$c*raf5Rir >a^ <r *^c® 'sr^srf’r 5 ®r- p t s nr s r ^?1 «fc*, s tc&^ 

^tc^rs sfcstsfw *trf-r® 1 fog ^sr v*f- 

<3 ^Wjppgj *^c?!>q &d ^c® «fo® ‘<**1 3t5j« rts- 

’ttC’+l 5 1 

^ JTt^r, *rwr ®foc^, ^s. “^f^prt- 

®rfo* ” <*rtt 3c u 1 ^gfsRi qt^sfo 1 

“•UplSfolffo” [Alum] OK® npfk^-S vfi^fofalR-trtls 3ftCf I 

ttft I— g'fslTf [Calcium] | 

g-f^-ns.^ c’ftf’fo ntft^ t? ^Rfafo^rsi ^w-a 

|i«ttf-»rh^r fo'® , « ^pr^ts stt# 1 ’iMfog*) [Quick 

Lime], 5TtefSffa-g«t I Sfoft [Chalk], gC^Rfo <rl ^71 [Limestone],, 
f"fo1 [Marble] ; oft*. £f<sfo [Coral], ®T3Ft3tf5®-g c fet'r 

[Calcium Carbonate] | fowifo^ [Gypsum], ifo<ptfir®-]?fet*f [Calcium 
Sulphate] ; lire?. [Bone-earth] St’Jp^tfs^-jtfstTr [Calcium 

Phosphate] | (Ptfot®! g<£pf-«<T^T»t 2f5?I *tfiretC*1 

^fa^rtcsi 

84 i — 4?s. ®t<rft flfe® 

*fo® 5pf?nrl «t®c*rer nrc»fi ct ®iw-nirf<^t ®Rfofe fo*t, ®to 
J*T*it*ra CEft^ ‘i’TO [Solution of Calcium Chloride] | ®Tfo3l 

•ftci. <a?«. *p>fo?r| <ira$i c'5fo?«|'' *tfow* ®y| 

?fo=j i i ^ ’'ftfo'fcr 

®rl53l ^ra, 3?c*tT fovtfo "IfW? ^5Tsfo-fofor® 

« awifoirot ’’tfacffoi <a »foRr wwi ^1 rprss *fei|f5«*i i 

fc*tarfo« g»i$r «rfim too ®Ht?® 'sre^tu 

Ktf^ffl flfCT, ®iT^ *ft* I 5Ft®»l , ®«rf|C3 »Tf 
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'•ftci, apr »r*cs^ •factM spftral 

*wf%<ss, ■a -stw 'sr’^ 1'5 ’’tfr*!®, >rbr I 

4^r *tlW4OT f^f^R Trsfs^fa-g'fdwir ■®'?1 ar* vftral »rff® 

'SISf (3 I r«'4'-f7t®vt?£t7^T? f%f^ *tftTOfa $fa«| [Sodium Carbonate Solution] 

Mate •tfswiii asW^u 44 sttre* tfs ; 4f?r*t ®t*r?t 

4 ??. »r?firi^fianr Hits wct *nr 3f*nrt, sfCT? tjwj 
fafa 5 # [Precipitated]^^ «m*|» ’y*t'St^5 T5T | »jCTft5S» 5fa*lfff- 
TRt^trttf^sH *tfira^r »Rtri&® ** fnc? «t»rf*f® i 

j >iW ° i wiirtfsr®-1%'y , Ft3«tw (TTtfarctfi?) 
v5j^ *ft*1 fvf®f5 I 

^ i5j<! *ft?T /* ; SfC^ 3f<f*^T 

?rl st*rit j* ?i ^far-*re*i 

(Calcium Carbonate or Chalk) J l (Sodium Chloride or Common Salt) 

«rt# wsi *rfa i 

latffffal sspftstrfa ct 44 irt^a^ *k*i [Salt] (pftrfta 

srTtrr) 3ft3 3pr% trc^, arfafa cn$ <ftp^ ®rm *rc«i (Trefsrfto 

g*i' , £tc'f?r snts) apr ^sri ^nr i f%g *tffFt?r ct tp^i 

^brfa ft 5 ?) *HfW® ®rc3 <pr cssra ^rtcs 

(aiK^t trw ^ftra *rl i 4 , 5C 9 t “ fcr*i , >HJ ” ^rrtci trto c^ft 

5j®=r ’’hftcor® *[{§ ??r i *PtWVct?t j§^<mt<ri nrfsr-*tfii^t 

jR-sritf® *8*t* sH^r ^*tf« 55, ft® m#t* Ttijft® ‘I^h^s 

*twN%31® tjc<n fit 9 ! 1 

45» l— trtftffTnrtr [Magnesium] I 

lrtftffTnw 4?$r H®tr [Soft] sparse «rt^ 1 ^».lo*p 4lta<i «il4l« « 
®rMta *tfir«l« 4s I trfs 1 

»» *t?N'l l-44$T »Tt® til *f* *TCl tJtf^OT^Tj; 

*tfirc 9 i, flS-trefH ctstt’ft 5 ? f 5 ^® 4fsrni 4f*rjl Icfc, 4?&r cr* ^1 

«J| ff8»ft*tfir f*T*tf®5 W I 4^ CJt®tr«l" “ trtf^f»nr1 ” [Magnesia] 

jrfTj^ Trtawt^-trtf^ltratr [Oxide of Magnesium] | trtf^nR tpssp^tW, 
«tjt® 35 ^ srftp® ^r 1 4^ *E?T 
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«TCT, WfrM «Uft? [Carbon] ?^?tn *rfc I fcl ?ffjtf i nrm 

i wfc f»ffwWci fnffe nt? i «rt? 

cflts $q$r ?tfitf»njl-*rf*p$ wfar nt 3 srtn-*Wt«fo 3 zwi-c?*i- 
*HF“n?l fe* wrt? fwj^ nc* i 

8i *tfW i— ttsfa* c*s£*i' f%?t ,, tf?ptfe«l nfa^s ?if??i nwwfipj 
if l»3»l<c ? > 3 nfas •lfN'1-WOT ?sf?cn c? *tf?wt? 

[Solution] «ttg Wirt ?t?> *Ucar ?tf«tlrt, wen? 

ssTfawts.*! ^ t »I^ 1 fn*fo ?fti ¥*r, *na %;sn fe*t? srw n*1 s st>jW? 

nf¥n i&C? | lift npli^fn “ tfTRWtfire iTtfitf’m ” [Mag- 
nesium Sulphate] nt?W >3 <t3i 4 3it?e?i? C^lf^ [Com- 

pound] «WvM 

ntf^fnsrc?? ^rt?s 'wcnnsfn coffin wrtcs t ®nre*rr 
«n?w *tt?te? 'Q nfnew ft ?ft?l «ttew i srtfitfjnr^ ?s*raft 
^<!^ t? *tts?1 ?t? nl, <a??. wtfttfn?! ^c“s ftrl £in» ^3 f%g?r?r- 
*rtr*t^; ■$$ £sfn ssrtmte?;? ! srt?»tjw *ften, twirl ntewfww ®rflt? 

3 'g r te « ta t ^ fa fasten, wr^l Tflisr-wcsrr, ^1 ?ft?t? sft?l *rtcw i 
nlf i lPra»i iswwtstcn? ?c«n &sfn =®r«^ wrtWFc? stww wf?ew 
*11 fiion '»l(.»t^ 1 ■‘I’lPlJ ?H\|? W?t ?[Xo I 


§ v® i 

41 i— fnv4’Wl?2t>r ft| CTtfe* 5 ? [Sodium] | 

wn ?ftc® wnwtnatwwwcnr va *tfWi fnsn'tasfjf -wwa * ft ?1fgn \ 
f i t n "fwtifti c? vj-pr ?mt? t?> 'suot cwtnifor nfasft cnffegcsr? 
ww nfjnr ntft i ftstew ^rftp -src*fT fwsl wen? fnwci* ?t«1 ?t? *n i 

Wt?«l ^rt^? TOfT ?tf?Cn ntft^W ?? [Oxidizes] lifts, i*ft$f ClfWg'i’ 
ftvt? wc?> wrfat? wn-n?.*nc*f wnew f?fsfi we? ^?s. wn^ gr a a in? 
nff® jftfss ?? 3 wnwMew fntfw wf??l or? t .aft wenj ft*tcw 
«Bwtii- ) jfii' , '*W?-bii" [Rook oil] ?r«rr fn?tj ?ff«rcw ??i 
*tfW? df*fi«-fit?1e?i f^5Wt?2tir wen fnfn^ ?fen wen? ^*tc? 
'etfro® ^fc^, la??, wn^ wnwtn?t^ fn^ ?^?i ?t? i # .#f ’’ffM? <je^ 
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’sia f*nrt 3 ptc?p *it*i ?Rl s^rt «ttw, 'Bi«f5f<s 

3fOTi ^ph' ^l*rcvf * tfa^(¥g i ?«l -*tfirc^sr “ ’vtft* 
CTtefa ^1 Pi's^ltsfl ” [Alkali Soda] I 

8V- *tSWl I — ^TtSSTC^StfrCit? *tCT* < srfe*fa «tt!r[3R t fa I 
=3t?r«l ^1 ?ffi 8 ^rt§tf^ni^ «rt^ sRri *rfa i CTlteswr «*i®fa 

nni*i ^rf viw ct, ^*1 eryfec’® ’spr^fj? ’SR’^fsr '3R^t*r ^f?nrs 

qsm | [Soda] ^1 »ll3«ft*r f’TS’PtSTSi 1 '? [or Sodium Oxide] 

<aiayfr ’sr’tsRR ■Pnrpt3«t^ <ttf «ttef *8 tI i fawfasti? 

«°>3ct fitf*Rl itM ^faw «t«hr®g §r| m *^ul at*, sjfirol 

f«W1 8 Jrt33fl^-fn8^t«tcw 

iftti *fcj1 *rtw I “ Fhv&a pm src«1®faa ” [Soda Salts] «rl^St**t | 

etwlar^ts «aat 'awl«*HT®T l 
*rc*la ^rcar va^t »tf*w1 f*rc^ sfirs 

x$*\ 1 

^rl*rt?f*iHtsn ataW^ ata 1 §^*1 1 

*ta»i aaafs »r*I aafa’lto 1 afas^firs^ajin 

^1 aWaf *R*t 1 

[Common Salt.] [Sodium Chloride.] 

JfRta »ia«i I I f»TiW|il«f»f 8 

[Glauber’s Salts.] [Sodium Sulphate.] 3 ^ | 

f»wla f’re’Ftaeh? i 8^tsrtfa- 

al atfaafft 1 ^13 1 

[Washing Soda Oys- [Sodium Carbonate.] 
tals.] 

ftfpf ?1 ^wtrrtfir 1 ® I & w*Ftf?[- 

I [Sodium Nitrate] | 

W»nt aw atafaT *rc*i *t£al *tf?rotc*i -ft nr, ^ti 

fta+rtora® 'brtNt nlw« ’sjfaa >aag. a»t;Wi ^l^s l aMiartr* 
srf?CT®, «rt€f 38 ttI ata 1 «f1% a^aa w W atafar »rc*l 
aia^s Vtsi ; *rjyfti-*ia*i a^s faa>ta' 2 fc?a sRjfaj *r 5 pa *re«& 
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_ 7«t1 H5*l [Glauber’s Salta] «fav5 5^C*l, 

fe*ta ■stfSFsrt^ uffoirt i%c® w ; <®f5i 5^c*t “ *h*i- 

Bfam” [Hydrochloric Acid] stt® fV 5^*1 5t?r, <45«. 

f*RFFt3«tf 51 JttTt? *15*1 [Sodium Sulphate] *rRS «ffCT I 
*f«Nl&5 57 : 

pT^^rsl't 51 >iNI*(j *17*1 [Sodium Chloride or Common 
Salt] -a tflspBfT^ [Sulphuric Acid] *1871 xfesj 1 

a t t i cs f^S’PtTTSf? 51 #[517-515*1 [Sodium Sulphate or 

Glauber’s Salt] 8 ^7*i-Bi7<P [Hydrochloric Acid] afftJ 5871 Ofa I 

fspfe ®t^s [Strongly Acid], <$[5l 2}f«”t5 57 I 

5?t7*t fpRt 7WI A5S*Tt7l ^I-’W’T i 55 f^t^r-^t^ [Blue Litmus 

Paper] «ff7C*t, ferl ifl^5>tC*S^ *TT*7 5^71 7t7 I 

<7tfe« , 77 , |7 71 *^tl*r77 [Potassium] | 

5Ftf\7 *tfe[C7 [Alkali Potash] *8 p tT>i7-q5‘1'$1%5 [Potash Salts] 7C5T 
*17511777 »tt5S7^7[*( ®rtcs i 7^7 *tf77[*l *ifetf777 sfc*t 177^*1 

^fjfc^r «t®o«tC7 ^rerwtc77 7f5® 7«J$®s 55, C7 ^fTtc® fatf® w^rsttH 
^f5THl feds >*>75. 7«t 5^5 sttw, UJ7S. fe?n5 “’Ftfftr *lfe[C77 ” [Alkali 
Potash] ftrl 3r5W|7-f*f7t7 7tSt?lfe7< [Violet] 5^71 7t7 I 

*tfet7-*R*l®f i t «rc*r-¥ fefessr’Ftraa ijfe 5^71 «ftwi 

*tfe v [Pot] 7l 7^55 3*7 *ttra» fe®^ 77717 [Wood Ash] 51 T'l&T't?, 
<a^ ’FtTffa *tirrttr fe?^5 57 , 7f*l7l» fe5t7 Ht7 *tfel7 5^7tC* I 

C7t5l 51 f7®777 45S. *tfet7 ‘‘T'tS-caf'ft^Si’’ I *lfet7-‘T5C*i7 7C7I 

^7 started 1 

Jf[7tsri 7t7— ■rifetCTn^ [ Potashes] (?Rf7 5t7[7l afff®) I 

srt7— 7j7ft7t1%® SFtiB^ITta 51 *lfeff777 5st5tC77> N [Potassium 
Carbonate] 1 

fe*to7*i— ■ riferf*nn*r «ot«. «ri'*lGi*l5 1 

* ci 

5 ff7frT 717—757*17 51 7»}t7l [Nitre or Saltpetre] 1 
sMsfa* 7t7— 75'*l7tfil*-55ffe®’77t7 7(1 *tfetf777 7tfecfefe v [Potassium 
Nitrate] < 

fe*t7Rr*i— *7t *rt^ffe^®rtfn® v 5i 75ytf75p[# 1 



*rfat*ri srfa— OftraK [Chlorate of Potash] | 

aWal^ Hta— ^tf^a C^tO^J Potassium Chlorate] t 
fe'H+S*!— a*t&'®*a j l |5, afs»l*lt 'S ®UWta I 

8S> •Hffal I «tt^taf al &f%a5?b®sa al aal [Fat] “c®ta actant " Rfa® 
<35*5 “afata” #33 55 1 cnt®1-faf*fe atatH [Hard] 

fa$ •tiSta-fafaS ataia “ *n." [Soft] i ^rtvtsrr sa?t as afa [Alkali] 
^fc’l Rtata #33 351 at? I ®tta t 5rt^t C5f%absa [Castor Oil], Wt? 
aaa ®a, 'Q fafa>a f awl a al ’*pta a T5r cat®', ^a^car ^aata «tf®a1 *tfaaaa v 
*ttca a>T>fea aaasrbsa^: ®r3f5® 5^51 at?, *a?t atata ^a'ta 5^?1 
wca ®ft^s i fa^H at?, *ticar? acar ala <aaT[ffe atataj aa*t faca*# 
®a, aa*i ®ta aja a^al aWw ®raa ^raatfs -a sftaMf? ®taata 
atfaal %a i 4^ ^rNt^r %sa a^ca citsaa a a'lfer a^?1 ar?, <aaa ®aa 
53 al'fNwa wear aiaat? 5^c® #fc5 i atata-#33-3cai aaataa 
atalai b3a al $a?t ara3® 5?, f%s caf?s&33 5^c3 atata ase® #33 
5w atari, '■fl’aaa o*teaf’§ ! *tat«$>r ajaat? aal fartti i 


sfFf § *.> I 

4S> I— ®t3t [Copper] | 

3 I 3 ataa< ati* i ^51 aa ^fet^afa *ttatfa faaM ®car aia3® 55 1 
asliKsra <a aaas ati> [Soft] ^cs?f3 acS [Tough], wear asrfra? 

«tc?ta?t5i #?f®c3 a*taa af3?t5-3ta #t# a®?1 atri 4?it# 
ca ®t® #f#5«?l ata, ®tatras “arstaat® ®t3 ” aca, faag^al arris? 
“ ^rtaffa® ®tS ” [Copper Ore] 5^t® #33 5^51 «ftc® i 'srtasfa® ®tar 

-sica® at^tcaa ®ftc« i ®arc«rr (*a afW? aTaaj®) ■*33 -a atcara ca'lffi® 
#aW $t aa*tc*W #c?taftr, ®tr«i ^ awfra ®ta ate® it^a* 
3r*t35a ®f?ca, faas® atrft? ®T5 #t# 5aa1 afyi 

^raitai «rr^ arcara ntaa fsT^-Rcaj atw ^a «t|a ^tf|5tc*t ara^® 
aferi attw i ®tcsa afa® faW® asfaal “ " u 3§? ” [Bronze] 

area® a»fa «rc5taa\5 ai^a al faat-atj [Alloys] «t®® af i ^atga acaj 
®fatR, ®ta*“ aaw” a^rl ®ttca ^aa aaca ats®ta-®taaia -fa>a< 
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'srfafs® ^tl i tsm®r k*t*t «Tc?rW ^?r, 

«ws; *ft3 i *t I H5tc9 ^rtsr i 

<*i 

ft® *t?tff1 I — -®1t» 1$ <5lar *+te*r<& [Copper Turnings] tS^ 

IrtfStffl, «W3rfe*t3T ffiff f«^ [Nitric Acid] b I fail I fWlFI, 

<a^ s*ttc»r3T ^r fr g fyy farap , rc<-itti> 35 firsra 
<a?S. “ ^TCffWfire '®tC5*, ?1 3p®ft3J Hl %U » U >5 sffaaffa*! ” [Solution of Copper 
Nitrate] srPTO *TWT i ®Rf«t& «ftl?P I tff^c*! , 3t3, -3 ?<!ff Ifa^fCViT 

^?rit5 i spi’tfT ^asUc*!^ tiff 

fac*^ fffinri, ^®tcu ^tcsrtfswm »rP?® fafai® ^f%cst, >iff$r ’tt? 

Til I tifc ^TCC'tiT [Copper Salt] ^srftyg 

fasfars ®ttCfj 1 ^stes “ Scss ” [Copper 

Sulphate] tiff^t 'sfaffa *rc*t I ^tl, ^13 <3 it^fftBf’nPRT [Sulphuric Acid] 
c^frfep ^T^siff 5 tf5-3f| *£*j «! [Solution of Copper Sulphate] tiff 

fa®>5 *ferl ^rtc?rtfarrl-^lt [Test] strata fffiic*(3, -ntB 

sfUirvfa fful *it?r i 

i 

5 j 0 |— if^l [Zinc] | 

TOt t£ff%t Oflt 53< StCiftWfcl *ft? I ^51 C^tH^-HTs [Iron Plate] ^ts5t*r®l 
afCTt^PT^S Sill tfSt^i srt^tftfs C*tec®P [Galvanized] ^ I 

TrtJta «rt*T5H c*flc*?r fc*ta ’ifirsl *t%-s ^ic-r hi i 

[Zinc ore] *|E*fX, “ C^'Q "-[Blende] Htsr? “ ’PlUi^-ff’Sl ” 

«ffTt*i 7 *ft ^3 tr®1 fafaf® sffirc»i, ; srt®ff®fa files Iw^tn 

[Alloy] fiff^ VS 1 'StS 'G TOl faftfe 5 ^r®'4<f fate 5 ! 

^♦hftV^CT I 

ft^ | — sprfaat ■rt^ff®t?C 3 F [Dilute Sulphuric Acid] ip®! 

fffltC^, ‘‘uffurtH^’fsrTfe **>««. “tfjfftfips V9\” [Zinc Sulphate] 
«ttCff (Vt ) I ' ®rSfffa «t^s ’tfjrata ®PTC* CT 

«tte**®*1 *t*. wlfiral ®fc*1 ’ftpf ^MWCTlSpf* ^fiml ®rf«, 

«prPt^ s ft® 5 ' to it^tfw-wt^r at* **pl6^* 

i ‘ ’‘ 
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HCW «f£3T ©M fff CH, *tt3Hl Jr’SMte^afsi [Zino Turnings] 
H«S *j 4 ?e. ??H®5tCH HtefHtH HWfa [Oxide of Zine] cif® ©yl 
jpcs i ctcnt^s ©wc* toi *rt^a h$h i 

5»1 I— t&H [Tin] | 

1&Hfcs?H'SC*®H< «rt^i ^1 ch®)* hIhh “ ©rtetHH ” arcnr hj?©© i 

hWhj I&chs HtHH mvi ctfmz, 1&c*nt it?ri ©rtf s nfa i c^fl* Hf%© 
ifec^nr HC«fT favfwrs h^ch I&chs ifal ©rt?® i 1&HH3 ©rt^*t» 
CH^C** fc«hr vfH®1 *tf?C® C5f5t Hi I fgkfHld *ft? [Britannia Metal] 
HtH^tora Ht^if [Plumber’s Solder] ©TCH® ©fa 

f^*ff^-fa^fc«t3 SfCHT© 1&H 3m© H^Stl I ©Tfaf?!^ 1&H©fa3 
[Ore] HOT “ l&HShSH ” HtH© [Tinstone] “ HfepHlH 1&H ” H^4WtH I 
^3T»i'8?rto rit-3^1 Htf I HtHiHJ ©Ufl OT T [Charcoal] Hft© 

fcss ©fscn, HT*ffa ^*b?r ©r^artH^fa Prints ^rrl Ht?, 
43 s. f<^3 f&H "rtfa© H^ri ©Hf*fe Fftc© i Hfa© lifa *m*rk 3tftu 
HFf3TSrt H©3l HlTT I 



©» 

ft\ otiWl I—- ®T"t *tfHHt«l jW® HtHj'HtHl&H H^rf, HHtH *tf3H!*i 

©flFtHtfS© f*r®H , l3StCT3 [Carbonate of Soda] Hff® fnf^5 ©3f> ©I3S. <S® 

hIh ©wtara £*hr uw^t ¥ gtftf ©tfcsrl, <aft Sst* hot Htfasl 

1ft© I >SHH ^OTH-HtaiC©® [Bunsen’s Burner] faHSfa 

f*fWl HHf©3 ; ©ixt H^CH CH ©TtOT^H* [Luminous] # f«t«f1 faifo 
H^C3, ©HJW ©rfHC55W fffSl [Blowing], ©TCFfafa® 

fHSfr H &ri3 * 3 ^f& f^fa-HH-faWI [Blow Pipe tf’liune] fat^S 

§3# ^RT fr(&3*9 ©fa3t3 «Ml^t tVCU St^K® H^H) 1 ©&S<C*t ^33 
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f*iar tffart *rt^i?r i ’srtar f%n3fa fe$t*f- 

*tartc*fif *t?r, ffit^tftirt ®nf tc^nr «rs.»tti ’ftlfeffi ns, jhs. 

*s«^ »s*n 4jfa *tf3«t3 i iii*rsi pts, sr5Ffa-*«tt»'f% 

ws’rftnri £^?ri c^.%;^, csfsK *rt3?pr #c*r?r &sf*i « ^rW* 
ca*^ 5t**r *ttcim *ro , *t*i aftirfcs nfas i <& *t#W?r 

’TtSSffa-l&Fnr •*13i«l'*l«t , t ’tt’TfaJ-^rsfteRf [Charcoal] Jjf?3 ne.’jss 
l^lTl «(t«rlt**1S^1f1SC*T fttf® ?^Fl rrfa, fjp® »Tl3?tir ifa *t«5te 
f*i*tf%3 <w. &st*+fSre3R ‘‘tf^Bri *t* i 

5A I— ^“PT^ [Lead] | 

«TtTg | ^51 *r*C3& 'S ^Rrt 

^tw I *fCS7 3ffac*i, n*PRs ■*lfi^tr<f*tl 'BTfaf'^ rrtjft^s [Oxidized] 

^3 *rt, <f& srCHJ tfJt*R<WTt3^t spffe fsuftc*!* wpii 

%*1 fac[3iirc*t x^3l «tlc*, ah mm ip^temr wfal 

[Roller] f*? *tTWC?I *tfir*l® ?t«f «tf f® ^Ttec*!® wFrcfPre 

®ff®*t?r ^*tOTtift i nfa? >r?cw^ i res ufai ?!w, a% wfi; c®t fatofa 
fjp^tc*ls ^pra® ^31 «ttc® i ^rt^f^-TrPr^ 'Sd*^ stewed *tt$ 
T«5l ^17 1 “ Tf|f?Rl ” [Galena] «rr?t ; ^ 

[Sulphide of Lead] | 

3il<ffjp f fP l [Lead Ore] *^C3 ^ftTtir 2!«®-«t*ltfte® ^rt#fc® 
“3}ft^«r«t eMtft ” [Smelting Process] <tct | <?! ®IS»f lft^-2t^3- 

«Mtnf?r fro f«M av, ®t*d “ " [Mettalurgy] Hfa JEtf« 5^?tC5 l 

®JC*T® ®f®l t? «tartW#bl CT^lf^ [Compound] ®rfr5 I 

art^O *rfa 1— l! [White Lead.] 

aVl Is fa * Hhr I— ^HFfatfin® ^t»T* 1 [Lead Carbonate.] 

I — ’ft T T3>, 'S ^JFffiPPtg I 

aji'art-n Jffa l— C*tffa® I [Red Lead.] 

n UlUft* ®ft*r 1— (Tltf*® ^^ffa-^PPP I [Red Lead Oxido.] 

fc*t*3r«l \— for* 'O «rfa I 

JTfafaT *Tft l—’MtW® 1 [Litharage.] 

?[t7TWs(^Vrhr I— ^RW«i *rt$wfa-fpR* | [Yellow Lead Oxide.] 
i— ■ fPw -e i 
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’TfafaJ *rt*r I— I [Sugar of Lead.] 

I— C*Rv,«ftf*re^ I [Lead Acetate.] 

1 — 9 I [Lead and Acetic Acid.] 

*lf*l I— ' I [Chrome Yellow.] 
srFrW^R 5 jfpre | [Lead Chromate.] 

|— ^Rs 433 3<«bf Sft^ I [Chromic Acid.] 


C*9 ^T»pp, C*rtfo® >9 3<?, 33 35f33t3 «EHI 313^? ?? I 

4^ ^C*t *33*1 3*31 ^?t3*tJ3! C3 3t5tC3> 39®t 4|*tc i 4 

<?rc®3 srt'te »ft»rwTr <?i?3T$9 ^1 f3®w-^T5Ft333 i 


<ra •'tfw i— va^r #13 w£f ^ftrsl srtc?! f^fsht 3 s Pr- ,, t^?f-art3‘i 
utf?nri ift«, 4?3 , ®3 , 'ft3 $?t? *rf?® *J"1' *tfir=it«i 3<35tf3®^tfe« j 33ft33 
3 trf*i [Potassium Chromate Solution] fsrf^B 3*3 | <®W 3^C3 ^31^3*133^ 
3*f35tf?3-3 s t335 sttor [Lead Chromate] 4<pl*l $s § *\ *twt< 3src3ff3f>F3: 

[Precipitated] 3^C3 I 


f3?f3f*ra «tf33^3T>[ ?33li>s i 


fafete 3*13313 *}$& (;B3?t3) 
<l*f^tfr5 9 3i3?t5I 


fvfaf® 3sfa<l3 ®tar 
3 * 53^3 ^t93*f-3«f35tf39-^ i t?* 9 
353^3 ^fbF? s ^f3d>k «r?t3 
4*C^ I 


I — ‘ p tt^Tf [Mercury] | 

’Sfwtffwctra -src*f) c*??*! *tt33 ?t^-?i3t3*i Pirates 

ntcsr i 4^ an?w “ ®H-?t3” 9 “ ^r1»r ” wrt 

433 ?«f*i®c9i ?t«rft3t3 f3f?rs, «r$T9 §*tart^h *ti3? 3l9|«3 

3C3J, “ 333 " 33 Sft, 9MatC3fc* 333 3t 3t3^9 [Oxidized] 
3^31 3tB, 433 C^rtf^S Wil 3t33= [Red Oxide of Mercury], “ 

*tt^f ” &3*t3 jr? i 4^ csrl-ft®-3Pr-w , *fc^ gfat? «p ®rf5r^ 

«tf3?fC*l ^fksT, &?f3 3531 ?t$ ('5® *ifW) I 

3flFI3 3Tt?. ®tt339 ?> T> fe xg9 f3?rf*rs (Distilled) 3*f3C3r *tt?1 3t3 I 
•ttsnf 9 forts c^fst35-®f9i ^rsTtsi ^resw ®frt «rt^s tit? fsste*, 
*tf?Rlt*l 3PPTt3 9f5TC»I 'S’lflW 9R33 3rtft 3*C3 I 
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5j 8 l-CsVtJ [Silver] | 

caW ^wfsr tsl csfucwl c^ta* « sotIsit 

«tts raal rtsi nt^t®**! f*nw n*r^ sit afoul, c^c*tnr a® 
^rf*Rs ^*tCTtftt«1 1 fa® a^nfsaca rrffoca, csWj sfssW r^?ri sits ; 
®t3t*t CSt*tr « tf$C®S 4®2 aststctf 4<FT>t ^wf *^5® *hftV [Sulphide] 

r^sl «tfc® i s?n?fo ® fofos *ta «fo® wot, cs s l p ti 

^5 «J?ft®fo r^C® STSrtS *&a 1 ®TtfoC®E 5 i fac*ft®? eaWi nfaSC^S 

*t*rt^t’35C* , t “ 5j5ts wfatra ” *$fo?tc® asafo sfe® «tsfo® ®rfts i 
orWijiita fofaa ®tat faf«l® attc®, wls*i ®ts-fsrfof3 c^*1j *t®* 
r^stl sts I 

48 ottW I— a®$l f*tf® *fol1 wfjTfl csfsrcw, r^t® 

®ta « carl’+T stirs ®f?rc® ntsl at* I •tiftwt-acw aafcr fof% 
a tfosl ®trts &13 fofo»a sa’Kfowtr; stfosrt foe*, ®raf®fasic^ aaiSr as 
sfts’is't^ 95 fM® nr, ass rrcfoA ®i*tfitart*t®fsc® aa® csHj^ asts ®s 
r^st sir i n ’’tft’Fts cast fWcs, csWi nsrts wfswt stvtsr ®aE*m 
fot* ®at Sts I SR’I'tfSWtE*; [Nitric Acid] CS C3Tl®tT ®ft^5 

®rtc% ®trt* &*tcs« sfo fofo»* atsfoi nsc*ts wa at-s, ®t*1 r^ca 

®T3S^t5I “ aaftrfto-SWC®* ” [Silver Chloride] “ C^SS* f ®«|1 *1®®" 
^«tstg3 r^rl ®rC*tfof«F$ [Precipitated] S^CS I fo^fofo® 

^tssr^t asslfe® rs i 

3R^t* rS^FtSllTS-SW® [Silver Nitrate] * iSR^hl a VfS'ofa-fo ■iS>l 32la 
[Sodium Chloride] <sfw*i ®at* 

(WCW ®T®*?to) STfS®tsaWC®!l C*t® S< <8^1 (4SS. WE® aR^t?) 
*«Wtfafil®-fs® , Pt3Sfa [Sodium Nitrate] eft# tWl I 

tasa ^*f* ®sa nattf^r itf%sl sfoa, ca *ta*i$r eft# rest 
at*, ®trts s< aajws wrtstfs' afa, >sss. ® 3 fE*T asjfta ®t®^ a^ata «ttc®, 
®ts«t ®tsOTr 3c*n ^sfpi c^s-sr-a stPfst frcw, rRrfefssrcr 
cvfiOTi ^*+s wtws*f <rt®?tsi®tca(s fs^Tts stPf® rs i 

l 

Ss4 |— Tf [Gold.] l 

^<ofa*tJs£tt*t’Fts ®rPr® firsts i “a^s «?t®s< fsfHfe, ass. 
spfiifl^ “ stsfls wpr^ts ” r^st «tfc® i rrfi^ r^i, wtPiwPfiil a 
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rSw, i «rft“t? ®?m?rftf*ii8 i. 

^1, ^ 'sic??! 'srfttc? 3 ^ *tca? ®iWc?, *ift«t® ^ *rt? i 

x*fc “ tHu ” fitf«fc*flrat? sr?i ?T??r® tb i f<igs ’rf 4* *r?nr [Soft], 

c? &rt ^c's ^sisters ^?1 ! srft*t? i 4 ^ ftfsrE'S vf ^aftaters 
sft?! wf? *rft5ftfts 'star ftftr;® ?*i ??, <Ft?r«i 'sfa-ftfate ?fc®T, 
^1 ?t? i 

ftft *1?h?‘1 I — ^*1 C?Pt? 4?^W5 Bt?W [Acid] apT ?? ?1 I 4$ 
<rt? W < tts s^rctf f?'S'S» 3pf?ra1, <se$ ^ 4w*fer ottW^rc*? ?s? i 
4*T? 4^ ?C?i??C*n?<?nf?Wl5[ (Nitric Acid) 3 i sr (, t?$t? ?C»0 
[Hydrochloric Acid] Wft?1 ftfc*? CTf? •Tt 9 l? W^t®^ sfl I 

ftg 5tft?1 4^ *tiC3s ftftrs ^f?c5?, W ^?i? srafr® ^?1 ?fcc? i 
®r®4? ^csc?, c? «3p6fts ^faFsni? 4 sf? m' 

5it5X*i *Pf«T ?C?, ft® &5B$t fsrf^S ^ 0 ?, 3K 3pf?C® *ttc?i 

W ?l®1t?? ?C?T ?tf?CT ^{f art, 4?*. CTTiC’tj? Hit? 

?t??i ; ^ wm t5 « nafift ft^fH 

3iC?T, ?f«| / t? ?T?^S ^5l ®TtftC®CW i 


§ vai 

^ I — TfSft ^^tC^g [Combination in Definitive Proportions] | 

f<pf%, am, ?t^>8 srftf, 4^ ftfifti 'sr^%i?-?1?1 c? »r^i ?*fl 
f<W*3rtrt»i, ®T?1 4TO«l va^ra ?s4fs ^srt ?t^csc? i 4^ ^srcs*t stt?l 
<^w'ftf 5 if*?^rlE5, ®?rw '®rc*FF ®ft? f¥tor c®W?1 ft'i'l 

spfinift ; foyft f?® <Kia <jc=tf f*W bp ?1 ftortai : 

(*) Jf<R »tlft< ?&*, <35*^ ?&P, ft ?&F. '3W1 

^f%sst^ ?&$, ?1 <tf5r*ft ^-5*3 aftf? W ? <4* ?1 
'5C®tf«(^ ftftft | C^ft ?flW X&K '5f?I ^T^rlC'X" ’tf?‘l® 

^rl ?Fft sfl, >a?e, <a*ftr« ^r-?rtat« J .ft? wttl? *tTftc<'ftftrfe 

sort ??®rt^ i 

W ^ *t?**i? ’Ts.CTtc’t c? w c?Af^ft ??, 

'sftfal ^ ^«ft?*i ®ft ?^cs ft?sftt?, ftf ?ftl 

c?^ jf’H c^if^ft ^5*s^i ■oft «rt?t? *|?i «rt«r ?'®?t ?t? i 
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; (®) ci'lfHc®! ®fi, ®T?msffll snw chhh 

IfttlfH 5 ? ®tCH flHt*t Hi HI Hi ; HtHI*f«l ^ Hi 

fHHlTM «PTH<I 

?tHtl~ fo® *tHfC 5 fa HHtH f*tfl *CHT “ ^Hll'S ” fc*tCHH?t, *fiH 

*tfW^tl TOtH^ '®®H ®f?H, ®fC®J® ®1l fH<I 

®flC® HI I WTOCW 'ifopt *^Wl ®ltl CHH Htl, Cl 
*3 ®tH 3 

H, ®1H ®HpSrttHI 

<a®31 aRCTtttf CllT? "3\r ®|"tf faf^® I 

«JCH& HHt H^ltCS CH, Cl ^ arpiir ®iHtWI ! ®tl- 

*P?t^*tt®, ®lTO3i Hi fa&i 3 ®T*tflHf«® (H. 3 i3) «tTC® I 

HW5S ®H)lHI C^ffa®! *tOT3 >sfc fHIH I CH HHH *H' t ’ttftC< CHtH 
<a^r CHlSfrfHP fHf^I, atHtWH ®tTOt^ , +l® (®KfH ®tHtOTI ®<FCHH HCHT 
offTH® TO!) fHfSrfc 3 HHlH I ®« *t?W 5 tl HRHi® CHtfi® 

®H®W ^HtH &TO«I I ^ HH^i^ 

^3 'sfH 3"HCH 3 

*>• „ „ *ttUf 

CTt% ^ „ „ ntgjwtH ”tti<f Hi!*! ®cii 

®T3-9H V3 C^3 ®?«TH>N «W® ®flC5 H^CH ®T9"53 Hi3 C<T)3 

CHtfts-HH a’H H3i1 ®rlH*tr® ; -flan ^ CHtfH®-g<T>r fee* *rf?rsjtc*l nfow, ifc 

§?tl bfH|S. H& H^H Hi ill, It* ^3 C^Q HTHWtH ^tSlI Ht^CH | 

5*1 

®r®4H iHffel ^WtH >2(3® ®CHT 3®CH H>®J>3» CHtfH®IH ® 7 H 

sfo® hi, ®rnt hhh ^aiifn® ®fic?ft f^i ®n iri i 

*tflH^HHtC3& atntlfHHS HWlfttfl 4^ «THtH fTOfft HltT- 
®r® nfl 5 ® HI 1 CHtll 3 Ht%^>JiI*i^ H^C® I® ®rfl® H5JH HHH'tfl- 

®tH| «W® ®f?C® H^CH, SV ®1ft 3HfTH Hgi® [Sulphuric Acid] 

<aie. ®M 3 ®ch cnigl h^c® hi, ®rti ■"int^sra ^ *tftRtc*i 
ffen, 3* ®t*t cwch iH^rfami aw® hi (®8 •tfW) i 

®rtHt?[ H8 ®W 3®CHI Htftf?tIH-®1® HllH HflCH HtHH-®1® 

tos *W«ft WnatH ®fic® *tH%OT l^f e« ®W 3 ®ch 
[M agnesia] «ft« H3lt Itl (83 *t#\w1) I « t» 
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^SP 5 .fl<r fl *faM 3 T ^rt^lOnt VC*fT 

**M>r ftfflffe *Prt? , +f : ® tI *r^> rs i c*r ’PR *r«.«rTtasfat <«& «t»- 
jprt^tte ^m 55 **, ^Wfwftc^ ^‘’Wrvt’^r “*r« 3 j*prfa .^V’ 
[Combining Weights,] | f*TC5T «t*ff*f< ^*+TtC«T?t >a^T 'Sff^l 
'S ^Mwn ^Ts.^sfPrtH «??■« >*w. ^rtc^f® 3 ? t®$ 1 


*>*I I— ®?FS I 


*1 

1 

[Oxygen.] 


Ml 

O » 


Sfsrsrfa 

[Hydrogen,] 

... 

... 

II = 


*TWfa«ffa 

[Nitrogen.] 

IM 


N « 

*8 

'SRffa 

[Carbon,] 

• •• 

... 

C = 

** 

’sfsito 

[Chlorine.] 

• •• 


Cl = 

o(c 


[Sulphur.] 

Ml 

*•• 

s = 



[Phophorus.] ... 



p = 


fopstst? 

[Silicon,] 


... 

Si - 

Khr 

C*fl* 

*\J 1 

[Iron.] 



Fe = 

(Lh 

nplfofftet'it 

[Aluminium,] ... 

Ml 

• •* 

A1 = 


5*** 

[Calcium.] 

... 

... 

Ca = 

8» 

vlftffnasr 

[Magnesium.] 

... 

... 

Mg = 

*8 

f^rs’^tast? 

[Sodium.] 

• • « 

... 

Na = 

*3 

^lls'U'Tta 

[Potassium ] ... 



K as 

OX 

'star 

[Copper.] 

... 


Cu - 

S*0 

*ras1 

[Zinc.] 


• •• 

Zn as 

4*4 

1&H 

[Tin.] 


t • • 

Sn = 

X'fr 


[Lead.] 


• • • 

PI *s 

V><) 

*tt?rw 

[Mercury] 

... 

• « 1 

Hg- 

^00 

ca^i 

[Silver.] ... 



Ag as 

>1 r 


[Gold.] 

2 

— ® 


Au = 

XX<) 

€t<r®FF ^i*ttrtcva nlcif ®t*t?r f®$ al 

«rPT ^ 


“ ns.^Prl’i ®<p^ ” fpiftps 1 .sft «rts^ &*ic »r? ^s.®tfa *rfOTa 
«rftJ ^«3 » ; *«H «P^?T^F3f foft^t s Tt 5 f [Phosphorus] v«rs. ^rtc^rf®* f®*P I 

V 
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v *rtlN Htora ®rt»n hfsws »^srl site® ; *«tf 
Ht 1 ? [Ferrum] «sm. staffs® fs$ Fe, C?fa*fr?r ntl&H ^t*f [Argentum] 
dWt, f5J Ag I 

*t t cyfc>4> frcpt *ttaf ct f*rf*t® ®ifhr1 
'O^ ^r^rfs® *rr t < t^’Fl irfal, ®r«rte atE®r® 

" [Analyse] ®f?T?r1, ®s^9rj»j|.| ®7Ff f*Mf® *%!Tto5 | 

«® ®rfit 'GafCT »Tg -^e» ' ^ l qlg a rh 

®Wfw*1 'Q ®fkn (<t *t?h*i) c*»<n *rtr, ct ft® s*o 

<5t* ®t5 « a*. <*t® *t^i® 3Ts,f«i ^rl Sift *pt*i*-®tar f^t«t ®C3t ; f®$ 

tot wl’ft dFsrototir ®rfa® *tfiprfc*i »i^c*i, ’sr fofg^ .'si^r 
®pr^« 5* *ftc® i ®rf^t?i ■n 1 ^ i w|*T v tTft 1 ^' ®c-( j ®tc?Rf (it* ^®tvt 

'STOra) ^arft «rt^!Stura *rft® ns.^ ^ws. cn ®fc?nr iffy® *rf?® v» 
<®f*t ®iijj«th ^sr, c® ®tn^r 4 *ft^5t ntspisrlsT ®?pf ®r«N1 »ra.^w*rl® 
®^5?r i tnH <«tn ^ pr^r 

S / ^ 

8» ®*i4cinf *rf5s jj^wtrt g«Rt*PF g<£tW3 d«s$t [Oxide] 
TO, dTCS. 5>ft TOl iVr l&H ft*) ®t*t m\x 3 'Sttf 
ftTO* »TTOto*t [Oxide] ®C3T | 

TtMsft® toc®* TOt *Tt*T 3 *tfir*rt*l ®?r| ** I O ^ 

II g Wft *tat “ cro 3 *+r?Pf Wftf c^W?r *ri, 

f®l ^tC'Rf TOt ®c^ $5® ’Tt.JJflrJtllH ®?F3i ®l^rft® I O 

®TC< llf Vi ®t# 'S^CH sPjfSfft ^e. Hg ®TC< llf *>o 'oN 'OWCH *t1^r, 
<71^ sflXJ O — Vi^Hg = V>o (7l<rl ^5lC5 I 

sto® ^ i *«rt *rtj5^t*r ^mrctrsr ®tc®f®4fe y HgO ; ^ 

ft* fW, 3 «tt?nT «rm*i ®c-r, (TR® w 

** *ict, «rHi? “ f® *tf3Prt*l ” “ f% *tf?nrt*| ” *tt?rjf 

«Jt3r*i ®ra ®trt® i ®fa*l 0 ®ic«( i»i ®tit ^«. Hg ®rc< 

Ko» < ®t*t i ®r®4^ ®c^® *fat (Trifftc®® “ jprt® ” 

[Qualitative ^Composition] f%\ ^^C*! 

^Tf3 JRf’l” ®r<t^ TfCJfl [Quantitative Composition] 

«rc®if ^*t®3T*l f® , °tf?rsrtc*i ^>rtf , <a vw i irttt 
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7 f7t7f775 7t*5 5rf5*t7 &*lt7f^ i 771 CaO ferae ^ 8» *st7 g*f«fi? 
'Stfep V5j*st7 5rcjwft77 ahf^, 71 da <5t7 g< ctWsi ZnO wrctf 
7tgwf7 TWl, fiRS '®*fC7 fos ad <a7«. V) *SH 71 CVtk VV <st7 CTlTltS I 
'srtrfa H a O ^stfM vv '517 3f*r, 7517*1 \^t7 '®wc*f rrrIcha 7f75 v» 8st7 
*®7t7 55T73ftC77 7tC7trrf VV *St7 »F*| 77 I 

»v 1 — 5575 * 1 % ?77<rt«f *fa**tz *+?wc?t7 7 I 75 f***. sstimt^Ttc® 

7s.^5* 7^51, 5ic75 1%77 cTlf-ft^ ^*tv 5C7 1 «a^?iit:*t ervwtv * 

<1 

TTTtlWtCT? 7S.CTtC7 ft ‘St fTfoV C7*)f75 «f35 77 I 


«f^7^t7 TtV 45t7 777*17717 [Nitrogen Monoxide] ^7tC7 ^V 5t7 


777*17717 3 V5 «t7 55^717 ^fCS I 

f7^ta^t7 7 17 7T7;777ft77t7l ^?tC5 7V ^t*St 77V*t75t7 (\ X VS») 

5t7 75TV7I7 TiTftS | 

f*1 

^ft7§t7 7lV 7TV777*t77l7, ^?t7 7C7T %V 517 777*t77t7 3 8 V 
(a X Vb) 5t7 517517 'TTlCV I 

ci 

7J7T&7 7tV 5^75 777*17717 I ^7t7 VC7J KV 517 777*l77t7 3 
5s8 ( 8 XVS») 5f7 7 * 3 7t7 5TtC5 I 

%7>V$t7 TtV ,p t7>tV77^t77t7 I ^?t7 VC7T Vtr 5t7 777*17717 3 
Vo (ftXV5») 5t7 *1^7(7 'SftCW I 

«T7V C7tfit75?T7 7C7T, %.V 5t7 ^\% 777*t77t777 7S.f7JVl7 «7*C77 
f7®*1 777*t77|7, 47S. it# 5f7 5t7j5t7 ^TtC5 I fag N 7TC< V8 517 77^17- 
Wt7 473. O 3TC7 VV 517 «T37t7 I 78577 «f7V C7lf77*?t7 7tC5f55 fa? 

fi 


N a O* ; CT^TCTI 

faftfl <?r)f7C757 7C5® ••• — ••• — N a°« 

11 « ••> ••• ••• ••’ 

577 „ ,1 ... ... ••• >•• N *°4 

*T7*7 11 » ••• ••• ••* ••• N,0, 

4*5tf75l jzi St5l7Vt7 7&C7, C7 C»lC7t5* 5tf7^ 75 'StCTV 

3f1%?rl 5I7I7|7 5rt77, 5t7l 3f>Vl7C7 SfaVCThf^T 1 * 5|^7l7-^ksa ifo 


* 7C5C5 7 t7C7 C7 1JS 7777 fafTsf 7*7, 5M7^r<lf, 7«.?7JVl7 

«77 >*15tf7757t7 7^5 7^C7, 7«11 0 3 f5Cf7 ^ 7517 VfTjTfCT? f57«*l 

afofl^ cvfg 8V *517 5TS717 ®7*1 5f7C5 7^C7I 
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4s i **rl#*ic4®fa1 fH*fe ®fastc5 ! T 'SsH 

*x 

c®ft c’ftfn®^ st<8® ®?1 ’rs 3 * *rc*, *tt*ft® ®t^®tr^ra *tf3wt*l f?®*t fa®t*ra 
iWFI^f, ®T«ft1 f®®*1 ^®Ttfir *» *r«H =*v ®t4 

o *« *ra^s if4«Ms*h^ c®®® ®t"*t ®rarwfCT?r 

®ft® ®^®s **, a*s. 8 ®t*t 4tt® i 

®r®>a® irfflnf®® ®y?rtrjfa 2f«ft*r IswR® 5 !®®! c4® : 
ft) i — ®s.^wj*rtH-® , ?p'?-*Tt*r® f*t#i-»nrty*ttC5 ^®*Hfl«Msf5rar 
I [Law of Combination in Fixed Proportion.] 
ft) i — om ®icH®®f® t®^%. c®)f4® «ttc®,) i£i^ 

*rq|®iVt*r ®1PC^ »nrt^*ttc® ns,t®t' ! 't-f 5 I < ft® I [Law of Conibina- 

tion in Multiple proportion,] 

*£> I—' SfaWW <\H [Equation] *5[«f \ 

®t®a® «fc®i® 4®^ ®T*ot®T ®t®t3rf%® *tf?r®£r- 

“ JTtc®f®®-f5? sfaj” ®s,r®c^ c®*fl ®!®i ®s®s irMsft® 
fsflfeS f*rsr*r i ®tt? «tc®j® f® s. *t®r< 

®f*1, 'S®t $tc®7® *tf?wH f®, ®t*l ■«, f=r# ®?rl ®ts i 

®1&s$ <?r«sl ®t^c®cw, ®«tl ®wifs®fs ®tt®*fr® ®^c® 

(ot- ‘•Hh®!) cnftl ® ®^c® ®t*1 ®4’®tf®®l3( ■ft'rcN® 

®S 4®?. ®®®tf 4^i®tf®®-®tl®®PTt3i [Potassium Sulphate] ®r<rf4& 
«ftc® i f®®5t®j, ia^c® f®®® ®if?r ®® 

<ftf® ®f®®1 CTT®1 •Q tt^®®t®® ®1 f®f5t3®rt3I<3 

®r*t®nf ®^c® *ti ? >a «tctrsr &3® ®f®t® s^c®, c®tn1 -s 4^®- 

®t®G®® ®tasf®® f5f E®41 ®rt®*lT® I C®i®1® [Nitre] »rtr®f®® fsjt 

KN0 3 ^*t?r ®w f®®^r ^t«f ®ite ft) ®lS®®prt*®» ®m 
K =®a, ft) ^8 N = ^8, >a®?. ® raar N ®x^v 

0 3 = 8V » ®rlxft ttts^ftws [Sulphuric Acid] ®tr$rf®® ftj II s SO„ 
^tn ’TC'tT \®t^t amwfsr, H, = iXti Tt^i®, S = ; 

<a®s. 8Xi® ®t «»8 ®ftt 0 4 s= 5 j 8, 'srfcii >a^ 

fsrfa*®n®f*E®, >a®^r ®e.^lfe®^r; tt^®5tt®c®ji ®rci® 

•PWtH (H) C®T?rft ’TS'ftlf (K) ®ff® ®C®, JBT«, ^ 
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(%) I ff’frtlirarti ; , ^WKa?ra*rt?Tc«t' / it t^mrfs*? 5 ® ts i 
<1 

(K) I ^tfiatffa ^t&snprt* [Hydrogen Potassium Sulphate] ’ 

f afqpr -src«n ^rff*!! «ltta i ara^f fa^fofVa 

ftsfl «t^W afl ft*. 

*tf?r^csn( <jcf? i *it?pr#csnT *tf i 

cftf1 <3 fwtfirat^ a “stfiatfga at&s’sprff 

KN0 3 +I£ 1 s6 4 = iino 3 +khso 4 

^ *rflaitt«t?r ft?rl *tflraffa%f #j f la* fa i ^®tf *M«rfcsir ala^reffe 
<?Ttf1 S rt^PStfCait 'atfffffef ffaa f&f *prtf I Cfrtf <W«& ffsife 
fir Ht^ i ^ Jpp?i irttfrfsfs ffcj: cf »R<rrl ®1% fias fscf, a|*l 
•SvS f^rfVc^ iSfwrftr **f& «tftiTfft f^c=r i 

« 5 + i > 8 + 81 r , > ilf ?. f +«*+!*8 = i + i 8 + 8 lr , < 4 f «. « 3 >+ i >+« *]+ 5 j 8 
fl i ® i>+Slr >= 5 »»+> s 5 s 

ara-aa *T«ftaiT*l c*»f*fs1 af^irffa f^cf, cf. •><>'> <stit asrtsr cffal 
a s > hr , ®t , t a'wcsr tffifrsrtf?; ^c*r, ffca w> 'at* ■sto fwlfa^ljj art or 
f afi ftf, <«f s. aW r$.m cftirt a tffifsgtfca? fofSMika ar*tfT?r rg sri 1 
rsrtftii c*pfsr *tfipfl Icrtf fwtfirert 1 *!; arts® frffftf ac*rr, aafTft afinrt 

cnlfl a tlfiaBlf a *>taf 1 «rtf*rja, a^ *R*rrt afa f^ca atfla aj* af»nr1 
fff *m ft* i ’tct i® c^t'la^K’Ftfiwt^ aa*r|f»r 

cf ffl a aaffft tfrjaiitfa *fe:a f^tf ? s»a c’HYq f wtlffr^r afwa 
w(?tj at- c'tiq Tftpnrrfa a i>®b c*fia <?rffl ff rf*hw» ajaaf i® c'Aa 
-£tf -s-srCTr, ar*»n^ sir a?r Ws»® U'D c*iYo rtfiasitffr a i»i a<r 
W (Tttfl ?foa f^if 1 

!«a : i« :: s>v- : fa af-rt tffPKflfa ^rtf*fr? 
v* : >» :: v« : „ cf!*1 

araaf >aiK®t aptff ta& bsirtf*tra?r ar^ I ^ftf arfu aa^l feftfirt c?af1 
ffeacf ; rtf r fo glffTi a wl ff f^a frffirt ansa f^irtfsFT 

(ift *tfh«l) I 4 , fC s i Cf fi^ f !T&, atxl fs^fi’lf’fa Jif^fiflirt fia 5 

fir, 

Zn+H a S0 4 = H 4 +Zft80 4 

Tnsl 4fs. TtfPEgftff v vsf ^ M fills'® rral l 

5aft vff< \4a^.+5j8 = i. ^Sf?, 5»4-h5^+4»8 I 

Wt Uflfs. SV- as f uafftert I 

f>|it ?al aftt aftt a*ifrtf» , ®t , t rt^tfiia tpsl i 
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5*4 «TWl G Mr #® snisrto 

« ®t* ‘'tSFPifir® toI *tt$ w«*1 I ta<r«T 8° c*fi© inwtH «f«® 

©tc^r, ®®*fff*i « <F3«ftfsr fcsirtfH® ®f»r$rl *®t*1 

»r*^ ftpj vu ®ts 1 afttsfa® *tfiprtrorl<& fMf* 

TOPE® «f®H ®*1 ®t 5 T i <«fc * 1 ®® TOK« 3 H|l*t f®*. *t*rt< f? 

•tfinrtrt $ft® « fetTOi *?, «W 8 ®ps* tferl «rtc® i 

aj®H*itfi^® «tc®r® srfflirfa® ?prtw^stfif^to! 

»r®C 5 g f*riV ®f?rc® *3 1 f®g *tfs® 3 cror «f^f®, <a®s. ^tfa^csra 
»P!rr» ^ « c*iYftt® *hft<tf®f*i 1%^ *tf?nrtc«i , T3i*»nT *tjr«nc<r?i *rfs® ’^t*- 
*H®^(®C®, ®W «® ®fa ■srt® *rtwtc*l f*(^ ®ta*l 

in Wi i f i ff fs^l g froroi *3 1 

*nrtet*?Tir *rst$ ^T? ^sresftr 

0 >) gtsfro ta ^c*f *t#toi •£hf*f=i ®*fa *$p$ <£sc®® 

®finrf, arc®j® ^®®fa 3 rt?«rfa < itf® ftc® ®^? 3 i c«ff*rt® 1 

(K) *tSWl ® 3 l ^5 5 1 

(a) *ilWls stcrt^hi efc®j® ®B^®nfiTOf »rtwft *1 ?rlf«rc^, ®r*iT«tl 
*tfWi ®firc® fro* 1 

(8) «tfr ^c 3 !, ®g©ft ®f 33 l ^tror® aftt®f® 3 l 

^tcft tot ®f?nrl utfroi 1 ®tto® •©■fa ®t*® [Acids], f3E«to®s *f3fi®®t®® 

g ® ^ }f a®lff , ®r®ra °\*W 4 ? 8 . to,®® ®rf®*t?r «rt*rfsr 

"*> s 

« iE #t TO g stnfafa® «tf®fro 9 t 3 tot^s ®r*nrtsrr ®®®®f 3 t *W 

[Reagent], f^t®*, cnK TOTT 43 ®® *t 5 ft«r wtaffcrt* fn®T> ®^c® »nr%| 

H®c®® f^r® ]g^ftc® nW fefa® 1 

( 4 ) 3 Wal <^Wf©f 3 i cto ^ftrc® •+tc?r, M 1 ®® ^*tf^® *ftf®s 1 ®W- 

f®»ft® tot*. ®tftrl ®f?c® fifvi, fstfrt §*t®t wrf 1 

* ?^®tsr ®mt»r1?t*l ^Wf^, *t#Wir 

ct ’wn to sRstror, i^fc? at«® ®finrl stfw®^ 1 *wWl- 

»rc.TOt« c®^ §c*t®Fl fs*t 1 to tj*rc® 

srl TOf , arc^r c®t®croi fcM ©f^i ’’ftrsa ®rT® ^wc*t ns.TOt ®rtw f® 

srt, ®tn t®t% tot*. TOfinrt orf^r®^ 1 , 
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“ «t«N ” i— atwra -srawtH ct 1&1 jpttfs 

fwl «rt?r® sriI ; «ro«f1 «fga-*ifiprt«l ^®h atetH «fca*t *?rt*, 
ntf® ssHt’te ?$ i 

“ o *tfw " |— sft®T® *t?ft*t?& f5r®™pt?r- [Caustic Soda] «J*f 

U hh$t “nW«r ^ s spfiral flrfHfwl fe^»ore«t hht ^?i i s^ch, 

®rtH S|#F CHfcl Hi f ? rt^ WH ® ^RJhH C»rt^*) [Absorb] 

spfirrs *ttflicH Hi 1 fw*t3t*r®'«fH '®rc*w ^re^rs h % ch cH«f*i 

effort twm. nfiwr® hch *mr ^5HfH«w|?r«r® *t«ri ® r Wra i 
“ ft ’’fffal ” 1—4^ *tfHft 'tfW-HEH® hhI hTh I fof Tt^ 

^sts %% 'stsr’ttsH® ®fn Iwc 5 ! hhI §fc®, &sf*i 

nfor«f '©fa nforl c*r*rl hIt Hi i 

11 54 ” |—Si*rp A 4l< 1 Ha5^®tH JTfof •SfCHH ^r-l U>c© HIT 1 tflHH 

! srtr® * *r®£r nllfe. nfacs •tfsraS 1 * ^hIh 

«tfo3H; ffifal 'sfaal fi^iSIs hM '©iHHfa "ffcsH Htfac® hit i 

“ i* <+fW ” |— caffa-faf^® ®tf®?-«f<!l«"9'H't>-5T3 folicn «foF® ^flrc® 

nr F >aH! WH s f®H ®d'S>W JIWS! falPKR'lHas [Strong Sulphuric 

Acid], 3R*tS •& TKW* 'HtCTtSH *£&* ^®HHit*t ^<r ; iSIHS. fsjar 

®ifaH H^Hfa '5TCHT?, HCfH *TfaHlTS®fa 'Q Hfif 

*% 

Hi «ttc«5, HtfHCHH HtH5 [Sand Paper] fori Iwt "tfolH Hfol 
HtS I Hf®g>H f»t®fa HOT'S [Porous Pot Cells], >a 

'SHJHR'ft nlf&Hl^afa HOT® [Platinum] HJHtH HS^f ^^3! ’iWbl H^fol 

H°H1} HHI vSHH SFHfosr %5H m^iEU'W StC®!* Hfo^ 

'Q ^1^1 i 

^ch hi$t <> f#w^ HRHtaH *t#foi *nrt«r 

*^ch, -a ^ c^1®ch ^ral ?rtfVcH i f%w 

®TCH* HtH HTHHtH 5^CH, C®f*W'l CH«* 1 ^5 I *1?W?t 
Hft5S-^*t®^I ® >TO Htf® ! *CH f»S(t^#l HtfHCH, <®I=TS. 

*^tCH WtfH® jpfatc 5 !' I 5JTSH ^tHU H«!Htt ^Hl Hi ’fWlH 

Hfw ffjlH G?H1 Ht?, Int *lH#31 *tt'?!frfsff*feS» [ A malgamatc] 

aPHl I ifl^afCHT TfWtH C«Ti^ ^t?T 

§ < ’t? ®rtH « W*% *ttH1r FtfWffl f<tC^ HS 1 ®TCH^tH 



C w 1 . 

*f®c*t, wt* 

^tj - *r1 *f®tn, fc*1 «rf® mfpgrs *for i 

"is»’1?W”i— Pr^trafir [Sodijnm] -a ^ law i ett wN^lw <a®fcr 

*t®f &H* w®, f%$ ^stc® f*f^ to ft®® *ti^i ® rl® v*w 

f5t®'®f®«l’ir a * ®rt*®c®® «tf®? f«rfSf » ®s®l &%® I 

" *1 *HfM ” i— ^ *rt®®® a » ®rt®®® »$ptf 

•firfars ®ft?t ®tf*rc® , ®1*i *® i f®f*r® ®fs«l* ®m®> ^ 

«fttc* sre^Rf ®wt tfftnrt fro® ®®, ®®s. ®e*n * 'srtwM ®fac® 

*r 

** I 

“ ®o «+iif«Fl ” |— ®^ft&§ A-®c®® (Bulb-Tube A) ®®T ft ® f»® 

<a®$r ®ii®® s ®ffc® sptu-ftrftS® ®r®rt® 3Ffirc*t8 ec*i, ®t®1 
fijftt®?t®t E-®ipi f®c®ftl®, <a®«. ®t®1 ®r*f®«ltt« ®#t^« (fee® ct®) i 
® rf*t ®rt^c*f® *e® ^®t®-*fcsi® ®J® <a®®r*t ®® c®®t®l 

fsr*l'V *®i i »nrt<j *^c®, ®t®?l® «h^I« ’tfir*t« gfc®® 

§*t® fSfirl (o® ^t^r® ®t®^® bsspftt®® ®t®l) ®t®t® afttf®® ®®, 

^ c*fe ®®c® atffttftirl ®ft 4 ®t® %®€t ®®, ®tar ®rt®t® ®t|^5 

[Oxidized] *^5Tl ®fa® 4®e. •£& ®t® <J®?.«rt# »fo® I ®T3.a® rfft 

pforl ®rt®t® •tfW ®f®c® *ttf®t® i 

Cl 

“*> ” 1— ®t®-?f% ®f®C® 

fn a *s*1 efa mz. c*fi® pf «ftia t® ’S®® *a®l 

^t® ifl®&t'«f«tt^to®8, [Reduced] ;®t® ®t$«ftte® 

%®ef s^wt® ®sx®te® ®rr®-®fs ®5®i ®t® i 

“ «;» ’fsft’rt ” i— ®w® ?e*r apsrftt® f^® ®t^ wl®® ^®t® bfc^t, 

®r®Tt»r ®rt®»^ \ 

“ 8» 1— ®®^®t® ®WT ®f®^ [Chlorine] 

c?a®i ^fe® ®ct i 

“ *tfw ” 1— ' [Blow Pipe] ®T®®t® Wt® ®®C®, 

*^c® Tt^ f»ttfe spf®c® ®w ®1, ®^c® ^t® fws ®® l vaur-°+ 

sffwn ®*f*r f*mlvi® «rc^T®*r ®®, ®®«ra ®|®1 ®t®, « 

#%*PW ®RTl ®tf I ‘ 


®®t« I 








